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a handle, only $1.00, 
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New Safety-Fill Construction in Willard “H-R” 
Battery gives you and your car greater protection 
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Look for’ the 


'Y-Fi 
5 SAFETY FI 
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Overfilling a storage battery means trouble! If it 
is located under the hood, just ONE overfill 
can cause expensive and dangerous acid-corrosion. 


Willard's new Safety-Fill development prevents 
overfilling—protects the vital parts of your 
motor and wiring system from acid-spray, and 
stops the current losses and starting failures 
caused by corroded cables and terminals, 
You can get Safety-Fill, AT NO INCREASE IN 
PRICE, in Wiliard’s newest "powerhouse" 
battery, the "H-R.” Capable of cranking six cars 
at one time, this remarkable battery also has 
Willard Thread Rubber Insulators between its 
plates to guard against short circuits and assure 
you of extra long battery life. 
See this new "H-R” Battery TODAY! It’s 
the battery your car really needs! 


Willard H-R’ 22ers 
with “ OaERTY: BILL 


A Willard development 


DANGEROUS 
CORROSION, 


Ask for it by name at your Willard Dealer’s 
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Are you, too, up against life’s big question— 


“How Can I Make More Money?” 


Every bill to be paid, every need to be met, every 
dream still unfulfilled—demands the answer to 
this question. For on its answer hang all the 
other answers of life: how you live, what you 
wear, where you go, what you do, the position 
you hold, the one you hope to hold in future! 


ORE than anywhere clse, this question haunts you 
daily on the job. You want a bigger salary; more 
pleasant and interesting work to do; more advantages 
for your loved ones—recreation, travel. social activities. 
‘And so, as you keep plodding on, in between the little 
thoughts comes this big onc, again and again: “Low 
can I make more money 
Well, how can you? . . . By working harder than ever, 
0 as to attract more attention to your industry? Thou 
sands of people are working harder than ever, these 
ve no worries on that score. By try- 


ing to * with somebudy of influence? 
Plenty of people have tried that, too—only to fall down 
because they couldn't deliver. By getting “outside 


work” to do? Sooner or later, your regular job suffers 
—and then what? 
Out of the corner of your eye you can see a long line 


of folks just waiting for the job you have now. Any time 
you're “out,” a dozen others are ready to step in. So 
it’s dangerous to resign and look elsewhere, isn’t it? 


Besides, jobs in your same line clsewhere are bound to 
pay about what you're carning now. 


‘What's Wrong, Anyhow? 


Let's be quite serious for a moment about this “money’ 
question, Who, as you glance around the business 
world, are the money-makers in it? Are they the filing 
clerks, typists, stenographers, bookkeepers, timekeepers 
and routine clerical people? Or are they the expert sales- 
men, the accountants and C. P. A.'s, the attorneys, the 
traffic managers, the personnel directors, the sales cor- 
respondents, the sales managers, and other executives 
who give orders for other people to execute? 

‘And how did these money-makers, with their env 
able jobs and opportunities, “get that way"? Was it 
simply by working hard—having a “pull"—changing 
Jobs tu they found the fat salartes they wanted? 

Experience says no!... . They make more money than 
the rank-and-file in business for just one reason: they 
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ground, Runs easy and cuts fast. Disston 
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weather proof finish, 26" length . . . $3.85 
Also Disston D-8, ‘The Saw Most Carpen- 
ters Use.’ Skew back, 26 length. . . $3.50 
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and the Hint of the Month 
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FINED 1GNORANCE! 


The average grade school graduate earns 
$16.30° a week less than high school 
graduates earn. 

The average high school graduate earns 
$25.25" a week less than do men with 
college or vocational training. 


“Figures computed from Government report. For 
basis of computauon, write American Schuol 


Thousands Win 
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— More Pay- 
through 
American School 
Training! 


DONT Het Jack of higher education discourage you! For 42 
years.ambitious men and women forced to discontinue fesi- 
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With T-square, dividers and drawing board. No experience or 
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as Chief Engineers, Consulting Engineers, etc. 
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Commerce 
Records are the “backbone” of every commercial enter prise— 
and thet ofetional Accountant contrast records! i boom” 
Umes he helps with consolidations and mergers—ai a 
checkrein on soaring costs. In dull limes, be is called upon in 
Feoryanizations, Fecapitalizationg and in formulating retrench- 
ent programs. Good times or bad, his are essential services. 
RIGHT NOW, social legisiation and new taxes have created, 
thousands more’ jobs in Accounting. 

“Texts Erepared by nationally famous authorities—C. P_ A's, 
lawyers, educators. ‘repares for C. P. A. of business. 


JANUARY, 1940 Please mention Porctan 


pay to start, splen- 
motion. One of the sveadiest of all lines. 


n’t Let It Happen to You 


YOU WILL BE PENALIZED 
$16 A WEEK FOR UFE! 


I'LL GET AMERICAN SCHOOL 
70 HELP ME OUT OF THIS 
PREDICAMENT! 


Liberal Arts seitcse crate 


A cultural course for high school graduates or those with equiv= 
alent backgrounds. Successful Business executives, engineers 
and professional men may broaden their horizons and enrich 
their outlook on life. Standard college texts. Since laboratory 
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degree is not granted—but the social value of this course Wins 
highest praise from graduates and noted educators, Covers: 
I. The Humanities—Ui_ The Social Studies—II1. The Sciences 
IV. Problems in Everyday Living. Twenty-six subjects, 


FREE Bulletin Helps Solve YOUR Problem! 


If you are not getting ahead in the world, there MUST be some- 
thing wrong. Sit down some evening with our FREE Bulletin 
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faybe 
‘occupation. Maybe You lack training. Stady of Bulletin shou 
help you analyze your difficulty. Get tital facia! Every day you 
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Drexel Ave. at 58th St., Dept. @-146, Chicago, Hlinois 
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cpteguly ion wal eend'ipe" PRE Information covering eublesta 
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“When I finished training I accepted a job as ser- 
viceman with a Radio store. In three weeks 1 was 
made service manager at more than twice what 1 
earned in the shoe factory.” 


Be a RADIO 


Find out How \ Train 


RADIO IS A YOUNG, growing field with a future, offer- 
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Technicians Make 


fiver ‘ewnploy tewtern. tn 
cemen in. good:pay. jobs. Radio 
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ne open their own Radio sales and 
ce #20, § a0 a week, Others 


Ses to open’ good jobs soon. 
Many Make $5, $10 a Week Extra 
in Spare Time While Learning 


‘The day you enroll, I start sending you Extra Money Job 
Sheets which ‘start ‘showing you how to do Radio repair 
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I had an S18 a week job in a shoe factory. “The National Radio Institute gave me 
I'd probably be at it today if | hadn't read was so practical I was soon ready to make $5 to $10 
about the opportunities in Radio and start- @ week im spare time servicing Radio Sets.” 

ed training at home for them.” 


“Eight months later N. R. 1. Employment Depart 
ment sent me te Station KWCR as « Rad 


Technician” 


You at Home “ 


Jobs, Through 
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Trend special Radio equipment to conduct 
periments and build circuits. This 50-80 training method 
makes learning at home interesting, fascinating. 
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you gradua 

Find Out What Radic Offers You 


‘Act Today! Mail the coupon for my «-page book, “ 
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and full time opportunities und tho 
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PRIZES FOR LETTERS! 


Here is your chance to earn some 
money. Write us a letter of 300 words 
or less, telling us which article, feature, 
or department in this issue you liked 
best, and why. We will pay a total of 
$100 in prizes for the four best letters 
received. 


First Prize ..... $50 
Second Prize... $25 
Third Prize .... $15 
Fourth Prize .... $10 


The editors of PorcLar Sciexce 
Monty will judge the letters, and 
their decisions will be final. In case of a 
tie, each tying contestant will be awarded 
the prize tied for. Address your letter to 
Contest Editor, Poputan Science MontH- 
Ly, 353 Fourth Avenue, New York, N. Y. 
Letters must be received before January 
1, 1940, No entries will be returned, and 
all will become the property of Porviar 
Science MonTHLY. 


War Stops Weather Reports 
But Nothing Stops the Weather 


Axotier World War has suddenly knocked 
the spots out of our highly codrdinated, in- 
valuable, weather-re- 

porting system. No 
longer can Canada 
at war risk releasing 
on the output 
its own private 


LOOKS LIKE CONGRESS 
WASNT MUCH SAY On, 
ISOLATION } 


of 
weather factories; an 
enemy might use it 
to Canada’s disad- 


vantage in an air, 
land, or sea raid. No 
longer can foreign 
ships at sea radio 
meteorological re- 
ports to us, risking 
the dangers of revealing their positions to 
lurking submarines and destroyers. If we 
don't know about foreign weather, we can't 
(Continued 
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predict much about our own, Who suffers? 
To name a few, the commercial air lines, the 
merchant marine, farmers, marketers of 
countless articles of merchandise, 
ment providers, railroads, and so on. It 
boils down to this: Whatever importations a 
foreign war makes us give up, one of the 
most vital to our needs is weather reports— 
and yet, the weather keeps on coming in. 
‘Why not an international weather bureau? 
—T. N., Los Angeles, Calif. 7 


Will He Save Fuel by Letting 
His House Cool Off at Night? 


Tere appear to be two types of thermo- 
static controls for furnaces, and I can't find 
out which is better to install in my home, 
One type has a wall thermostat for, say, your 
living room, with a motor in the cellar to 
open and close the furnace dampers auto- 
matically to maintain 
any desired tempera- 
ture in the living room 
at which the thermo- 
stat is set. The other 
type is fundamentally 
the same, except for 
the addition of a clock 
to the thermostat, the 
purpose of which is to 
move the temperature- 
setting regulator of 
the thermostat to a 
lower point during the 
night, Before I can 
make up my mind which type to buy, I want 
to know if it really is a good idea to let your 
house cool off during the night. It seems to 
me that, while it might save fuel the amount 
saved would be used up anyhow to bring the 
temperature of the house up to normal 
again. Among engineering acquaintances of 
mine, some say one thing, some another. Can 
anyone help me out?—O. T. F., Dayton, Ohio. 


Some Day the Filling Station 
Will Not Be There 


Or au. the improved gadgets on the 1940- 
model cars, there's one in particular that 
several makes carry that deserves a medal. 
‘That is the device on the dashboard gasoline 
gauge that warns the driver when his gas is 
getting low by flashing a little red signal. 
For, unfortunately, all drivers can't be 
lucky as a friend of mine, who is alway: 
running out of gas—not because he’s dumb, 
but because he just doesn’t give a darn. 

on page 14) 
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Ow Keaders Say cine 


He'll be nearly up to the top of a hill when 
his engine starts sputtering; by a superhuman 
effort he nurses it over the crest and coasts 
down into the valley beyond, where there is 
always a filling station. Sometimes, just to 
throw a scare into his nervous wife, he passes 
up the first station, saying he doesn't like 
the looks of the joint, and rolls to a stop just 
a hose length from the pump of the next one. 
He's a card!—P. E. W., Schenectady, N. Y. 


“Boon to Bandsmen”’ 
Has Him Stumped 
CHOKING OFF THE 


NOISE 15 THE 
Ipeal 


Ix tHe November 
issue under the head- 
ing “With the Inven- 
tors,” you mention an 
invention described a= 
a “boon to bandsmen.” 
It's a fur coat for 
musical instruments, 
to keep the player's 
hands warm in cold 
weather. The thing 
certainly has me 
stumped because it's 
my understanding that 
ninety-five percent of the “squeals” come out 
of the holes in the side and not out of the 
bell. Please explain what happens to the noise 
inside the “boon.’—L. R. N., Denver, Colo. 


Poor Old Chris’ Columbus 
Certainly Could Take It! 


Poor old Columbus! He certainly has 
proved that he could take it. History books 
go to great pains to show what he went 
through to make his explorations, and he 
must have been a great man ever to have 
got started at all. But some of the things 
hung on him are neither flattering nor de- 
served. The fallacy that he was the discoverer 
of America persists in our school books even 
though Lief Ericsson, Norse navigator, beat 
him to it by nearly 500 years, and the theory 
that he discovered that 

the world was round 
can't seem to be 
downed, even though a 
Greek mathematician 
wrote about it 2,000 
years earlier. Now we 
learn that scientists 
poring through docu- 
ments in Mexican and 
Central American ar- 
chives have turned up 
facts to show that 
poor Columbus may 
get the blame for 
something else he didn’t do, namely, the 
bringing of hard liquor to America.” Be- 
fore the arrival of Columbus on these shores, 
they point out, alcohol was not a social or 


UM -HUH , BUT COLUMBUS. 
HAD SENSE ENOUGH 
YO ADVERTISE HIS 
DISCOVERY! 


physiological problem. Neither, it should be 
pointed out, were reckless driving, gangster 
movies, news analysts, nor pedants. Let’s 
not hang so much on the worthy old ex- 
plorer!—C, A. L, Washington, D. C. 


And Harness Lightning 
To Electrolyze the Water? 


Ir's rUNNy inven- 
tors don’t try mak. 
ing a car that will 
use water instead of 
gasoline. In my opin- 
jon,. it. should work 
something like this: 
Fill up the tank with 
water. Then, by the 
process of electroly- 
sis, break up the w: 
ter into its two com- 
ponents, oxygen and 
hydrogen. ‘The oxy- 
gen, which will support combustion, and the 
hydrogen, which burns, can be passed into 
the combustion chambers and exploded by 
the usual spark plugs. Sounds silly, I'l ad- 
mit, but I'll wager that it can and will be 
done. Thereafter, instead of turning in at a 
gas station and saying “Five gallons please,” 
you can simply run to a water hose and yell 
“FILL 'ER UP!"—A. R. P., Pittston, Pa. 


Maybe This Reader’s Problem 
Will Get Under J. T. C.’s Skin 


For a good many years now, I've been a 
steady subscriber to your magazine, and have 
always looked forward to the next issue. Of 
course, there are a few articles that I am not 
interested in, now and then, but I know that 
there are a lot of other people who like them, 
so this is no criticism. I especially like “Our 
Readers Say,” but once in a while some one 
gets under my skin, For example, J. T. C., of 
Orange, N. J., who so basely criticised the 
girl drum majors and your article about 
them must have a 
queer conception of A 
music or he would 
know that the basis 
of music is rhythm. 
And who is more 
capable of portray. 
ing it than a healthy. 
beautiful girl full of 


G@WAN, IT WONT WORK! 


WHAT 15 THE 


life and energy. I LENGTH OF 
think the trouble ‘Aano B, 

with him is that he BOTH BEING 
must be getting old EQUAL? 


and is blind to the 
beauty of health, talent, and rhythm all in one 
in the form of the beautiful girl drum majors. 
‘That's that! Now, may I offer the attached 
geometry problem that I would like to pass 
on to your readers?—G. H., Sioux City, Iowa. 


(Continued on page 16) 
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So He Tried It Himself 


Result: Swell Pictures! 

‘Was particularly interested in the article 
about the chap who took aerial pictures with 
his camera fastened to a kite, So I tried the 
stunt myself. I had a box kite and a minia- 
ture camera, but I couldn't find a fuse or 
wiek good enough to stand the wind. After 

fussing around, I dis- 
SEN FRANKLIN covered that a stick of 

slow-burning oriental 
Hee incense like the kind 

used to set off fire- 
works would work. T 
have one swell picture 
from my very first try. 
Of kites in general, T 
have made an aerial 
running around the 
edge of one, connected 
to a wire on which the 
kite is sent aloft. It 
gives me fine recep- 
tion with a good crystal circuit—I. E. D. 
Shreveport, La. 


It’s Just One of Those Things 
Your Best Friends Won't Tell 


Say, what went wrong with your linotype 
operator and proofreader last month? I 
took that personality test, answering all the 
questions in good faith, Then, when I turned 
to page so-and-so to check my answers, im- 
agine my surprise to find that I had said the 
wrong thing nearly every time! Either your 
test is all wet, or I'll have to find me a nice, 
comfortable desert island to live on. Can't 
you restore my self-confidence by telling me 
that the linotype operator's fingers were all 
thumbs the day he set those answers, or that 
the compositor got a little balled up when he 
arranged the columns of answers? 
‘Owosso, Mich. 


Who Knows What Made 
Old Sol Cut Capers? 


Last Fourth of July, I was at my cottage at 
East Point, Put In Bay, Lake Erie, Ohio. The 
cottage faces northwest. About twenty min- 
utes before sunset, I was gazing out over the 
waters of Lake Erie when to my astonish- 
ment I noticed that the great disk of the su: 
was pure white, like silver. Never before 
had I seen a silver sun. Suddenly the disk 
began to revolve rapidly to the left for per- 
haps ten seconds, then stopped, but instantly 
turned in the opposite direction. The revolu- 
tions reminded me of a big circular saw go- 
ing through a log, or a spinning wheel in a 
fireworks exhibition. I called my wife. With- 
out prompting, she exclaimed, “Why, it's 
turning.” Altogether, six of us saw it, our 
ages varying from twelve to seventy-nine. 
Obviously, scientific light on this mystery is 
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desirable, and I cannot think of any better 
place to look for it than in the pages of 
Porutar Scmxce MoNTHLY.—W. P. H,, Mt. 
Sterling, Ky. 


Limited to Just One Magazine 
It Would Be P. S. M. 


You certainly are 
doing a fine job in 
your great publica- 
tion. If I were 
stranded in a place 
where I had to select 
one magazine for 
reading, I would 
whole-heartedly se- 
lect Popviak Screce. 
Your magazine is 
great because it is 
so well balanced in 
its contents. Keep up. 
the good work.—J. D. P., Kansas City, Mo. 


Well, It Wouldn’t Be Summer 
Without a Few Mosquitoes 

Ix repLy to the query of K. 8. P., of Glen 
Ridge, N. J., Iam sorry to state that the best 
he can hope for is just one more summer 
without insects. Such a condition as a 
drought seldom disturbs the balance of 
nature permanently. Unless the mosquito 
has been almost exterminated, the balance 
will be the same again two summers hence 
at the most-—W. T., Valley Falls, R. 1 


Take His Word for It, 
or Just Take an Aspirin 

K, A. M. wants the matter of the speed of 
the treads on the Army tank he saw cleared 
up. The explanation for the paradox he 
describes is really quite simple. The upper 
part of the tread would, if the fighting 
machine were jacked up, move forward at 
the rate of twenty miles an hour, in the ex- 
ample given. The lower section would move 
backward at the same speed. But actually it 
is touching the ground, 
and so moves the tank 
instead of moving 
itself. The tank is go- 
ing along at twenty 
miles an hour. The 
section of the endless 
tread which is at the 
top at the moment is 
doing twenty in its 
own right. Add this 
to the tank's twenty 
and you get forty. If 
K, A. M. won't take 
my word for it, he can 
join the Army and see for himself. Or, he 
can take an aspirin, if he can't spare the 
three years—F. A. B., Chicago, Ill. 
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Small Ideas May Have 
Large Commercial Possibilities 


Inventions do not have to be complicated to 
be profitable when Patented. ‘The 3e and 10¢ 
stores tlourish on simple Patented products 
which are commercially successful. The zip- 
per, safety pin, thumb tack, paper ellp, col- 
lar button—all are simple yet familiar in- 
ventions—brought their Inventors rich re- 
mt have a Patentuble invention 
for our FREE 45- 

Page Book that tells you how, 
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Your INVENTION WITH U.S. PATENT 


Sree Cookers IMPORTANCE 


OF QUICK ACTION—HOW TO OBTAIN 
PATENT AND MARKET INVENTIONS 


If you have invented something, if you're Interested in In- 
venting something, you need our new 4s-paxe book that gives 
the entire Story of Patents. It tells you for the first time 
about new phases of invention, how others succeeded, how 
the patent Inws protect you. how to market your invention, 
where to obtain finances, how to form a company, partner: 
ship, oF arrange for royalties from your invention’s sale. 


PRACTICAL BENEFITS OF THIS BOOK 


‘You will find 6 complete pages illustrated with simple in- 

ntions that have succeeded in six different flelds of indus 
. Over 100 illustrations are in this book, You will read 
the stories of ten (illustrated) of America’s most famous 
inventors. You will find an experienced and thorough sur- 
vey of market conditions affecting the inventor—showing the 
possibilities for commercial Invention today. Entire chapters 
are devoted to the value of a patent in promoting the final 
success of your Invention, The importance of quick action 
in applying for patent is stressed—facts revealing danger of 
delay are emphasized. 

If you expect to realize profits from your invention you 
must protect it with a U.S. Patent. Otherwise you may find 
that all your time and labor have been lost, because it often 
happens that other inventors are working on the same In- 

If you have au invention, or an ambition to invent 
“fet the information on obtaining patent AT ONCE 


FREE RECORD OF INVENTION FORM 


‘When you send for our FREE BOOK. we include, also Free, 
our specially prepared Record of Invention blank, on which 
you can quickly make and date a sketch and description of 
your invention. This “disclosure” as it i< called, may be 
absolutely invaluable as evidence for you, should your rights 
ever be contested. Be sure to get it and use it. 


REGISTERED PATENT ATTORNEY before U. S. Patent Office 
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With the Inventors 


‘0 INCREASE the circulation of warm 
air throughout a room, Clarence M. 


Woolley, of New York City, conceived the 
idea of installing a brace of electric fans be- 
neath a radiator. To provide room for the 
fans, which are mounted on a metal base 
and pointed upward, the radiator legs are 
jacked up on supports attached to the floor. 


‘The base of the radiator is then incased in a 
metal covering fitted with slot openings 
through which air is drawn in, to be heated 
as it is blown up through the radiator sec- 
tions and thence out into the room, A switch 
on the metal covering turns the fans on or 
off... IN PATENT OFFICE PARLANCE, an “‘in- 
terference” is declared when two or more 
parties claim the same patentable invention. 
Proofs are advanced by both claimants to 
show which one conceived and developed the 
idea first... WORKMEN OPERATING chipping 
hammers or similar power tools are effect- 
ively protected from flying particles by an 
adjustable safety guard that is said to be 
superior to present types in that it is not 
easily jarred loose 
by vibration and 
does not interfere 
with the operation 
of the tool. Instead 
of being attached 
to the tool itself, 
the wire-screen 
guard is fastened 
to a bracelet 
strapped around 
one of the oper- 
ator’s wrists, and 
adjusted to deflect 
flying chips down- 
ward and away 
from the work. 


JN 
(a Ee 


tion of Thomas 
Digman, of Pittsburgh, Pa. ... A PROMINENT 
WRITER ON PATENTS states that, in the long 
run, an inventor is better protected if he ex- 
plains his idea in detail early in the game to 


trustworthy friends, rather than if he keeps 
it a deep secret from everybody . . . CoM- 
PACTLY HOUSED IN A CONTAINER resembling 
a mailing tube, a novel umbrella invented by 
Guillermo Solomon, 
of Santiago, Do- 
minican Republic, 
is made of rubber. 
When it rains, the 
owner inflates the 
umbrella by pump- 
ing it up. To ac- 
complish this, the 
container serves as 
a pump cylinder, 
while the umbrella 
shaft acts as a pis- 
ton... OF MORE 
THAN 3,000,000 
printed copies of 
inventions and 
nearly 1,000,000 
photostatic copies 
sold annually by the U. S. Patent Office, 
about half are purchased by foreign coun- 
tries and public libraries . . . IN ORDER TO 
CONSERVE cargo space in the body of a long- 
distance freight motor truck, Earl A. Koun- 
kel, of Sioux City, Iowa, proposes removing 
the relief driver's sleeping space from the 
conventional position in back of the driver's 
seat to a fore-and-aft space partially over 
the engine. The driver rests his head on the 
right-hand side of the cab seat, the middle 
part of his body on a removable mattress 
placed between the seat and the dashboard, 
and his legs and feet on a mattress installed 
within an insulated chamber projecting for- 
ward toward the radiator over the truck's 


motor block . .. QUESTION: WHICH FIELD of 
invention is apt to pay the inventor bigger 
returns, railway locomotives or children’s 


toys? Answer: Children’s toys .. . BATH- 
TUB, TOILET, LAVATORY, and clothes hamper 
are all combined in a single bathroom unit 
designed by S. J. S. Stanton, of Chicago, Il. 
‘The tops of the lavatory and the hamper are 


(Continued on page 22) 


20 


POPULAR SCIENCE 


FIND OUT WHEN AND HOW YOU CAN 


' possible that you, who N! 
are reading this right now, have you 
an invention that ean pay all a 
1 ‘e 
RE 


little gadgets” 
that for other 


SOMETHING ABOUT IT! 
Find out how to go about it! 
Learn the easy, first steps to take 
in securing iment protec- 
tion , .. but do it right now! Rush 
the coupon TODAY for these 
fact-packed books—written espe- 
cially for your guidance at this 
! THEY ARE YOURS FOR 
THE ASKING! 


HOW WE CAN HELP YOU 


han two generations, Vie- 
‘ans & Company has’ been 
tors. We have 

people, just 


authority IN WRITING! 


YOU MUST HAVE GOVERNMENT PROTECTION 


Both t Supreme Court and the Patent Offic 
made it t you need the assist ~ompete 
patent allomey to belp vou wet ALL THE PROTEC TON 


the U.S. Government can give you! Without this 
your chances for commercialization of your i 
‘small. With it, you may go about selling your 
complete confidi 


Start NOW! 


: VICTOR 

You may mit off” ut yourself of our 

assistance only a few short days, ouly to find 

someone else has just been granted « patent (or 

an invention so similar to yours that your rights 

to protection may be doubtful. First of all 
send for these 68 pages of pat- 

ent knowledge . . . learn what 

to do and how to do it! 


WE SERVE YOU IN 


ention with 


WASHINGTON ace 
se front Address 
“i on the toweve rity or Town. 


autekiy 


JANUARY, 1940 Please mention Porvtan ScieNCE tisers. 21 


to Protect and 
capitalize on your 


LALLA A 
Get these FREE BOOKS 
of (DEA Opportunities 


Is your idea patentable? Has commercial 
ities? Those are thethings you want 
jw-sand interesting information on 
hese questions cea be found ia our hocks 
wt We Protect You" and "Suggestions 
‘en How toCommercialise Your Invention”. 
‘We will send you these absolutely FREE 
together with our Certificationcf lavention 
form, if you mail the coupon below NOW! 
OUR EXPERIENCE GUIDES YOU 
You can feel perfectly sure in dealing with 
this reputable firm. C. A. Snow & Co. bas 
been securing patents olevery description 
for 63 years. Save time and expense now 
by getling advice based on our 
Jong patent experience. 


Street and No. 
ci 


INVENTORS 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK =m 


Shout 
dea in 
receive 


* Pt 
who is slse._n Former Member of the Ex: 
ofthe U.S. Patent Office. "All communica 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 


' 
NAME... 

AME, 

Bp ADDRESS.... 


PATENTS—TRADE MARKS 
‘All cases submitted given. personal attention. 
Form “Evidence of Conception” with instructions 
for use and “Schedule of Government and At- 
torneys' Feet" FREE? 
LANCASTER, ALLWINE & ROMMEL 
(Patent Lave Office 
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With the Inventors 


(Continued from page 20) 


on the same level, separated by a lower toilet 
bowl whose cover serves asa step for mount- 
ing to the higher level of the bathtub which 


backs up the three other units. The arrange- 
ment should simplify the problem of out- 
fitting a complete bathroom in a restricted 
space . . . UNITED STATES PATENT NO. 1 was 
granted to a Sen- 

ator, John Ruggles, 
for an invention re- 
lating to locomo- 
tive wheels... Lur- 
STICK AND CIGA- 
RETTE HOLDER are 
combined in a nov- 
el item for women, 
developed by Sam 
uel M. Peck, of 
New York City. 
When used for 
smoking, the unit 
has a cigarette 
holder at one end 
connected to a 
mouthpiece at the 
other by a smoke 
channel that by-passes a built-in lipstick. To 
use the latter, the owner removes the ciga- 
rette mouthpiece . .. WITHIN THE LAST FIVE 
‘YEARS, the number of design patents issued 


annually has doubled. More than 4,000 are 
now issued every year... A NOVEL METAL 
GUARD devised by C. S. Prince, of Washing- 
ton, D. C., prevents ice in a glass from spill- 
ing out when the glass is tipped up in drink- 
ing position. Held near the top of the glass 
(Continued on page 24) 
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LEARN MUSIC 


in Your Qwn Home 
This LA5Y Way 


Yes, you ean artually learn (0 play: sour 
instrume 


‘ro know 
By'note 


Inventions Wanted 
Patented or Unpatented 


We have been successfully selling inventions, pat 
ented and unpatented, since 1924. Write for proof 
find tell tus what you have for sale, 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building — Washing: 


PATENTS = 


PERSONAL SERVICE (=~ 


‘tony of my TEege bosklet. Ore Hf 
Firat, write today for FREE copy. Rewiatered 


log of 320, pages. Old. time 


Picton. 


“Sthargains In. Books. 
OK SUPPLY COMPANY, DEP 
Monroe St. 


141 | 
Chicago, tit, 


CUMACASH PAID Sou'sietisy. Sohne al 
putdoore gathering ivectebuiteres. moths 1 fy 


Ray hame-study course train 


sur "STANDARD BUSINESS TRAINING IN- 
STITUTE, Oly. 301, Bulla, N.Y. 


e Ales 
@ Scratching: 


For quick relief from itching of eczema, pimples, athlete's foot, 
scales, scabies, rashesand other externally caused skin troubles, 
use world-famous, cooling, antiseptic, liquid D. D. D. Prescrip- 
tion. Greaseless, stainless. Soothes irritation and quickly stops 
the most intense itching. 35c trial bottle proves it, or money 
back. Asie your druggist today for D. D. D. PRESCRIPTION. | 
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ACCOUNTANCY 


One of America’s best paying professions 


OPPORTUNITY DAYS 


for the Trained ACCOUNTANT! 


WITH new state and federal legislation requiring 
more accurate accounting from businesses than 
ever belore, the trained accountant ts certainly a ma 
tobe envied. Much in demand, member of "America’s 
best-paid profession,” an important figure in allaire, 
he is one Of the most influential and vecessary indi: 
viduals in the whole business scheme! 

Tis ts 8 profession YOU may be considering at thix 
moment. ff so, dont fail also to conmider eritically 
how. when, and from whom you will secure your 
Higher Accountancy training. Consider particularly 
LaSalle’s record of more tan $00,000 Accountancy 
rained men and women during the prist thirty years 
a record unsurpassed by any other educational insti 
tution. 

‘Remember, too, how numerous are the available 
accountancy schools and courses in the country, Yi 
despite this fact, approximatelyone-tenthof all C-P.A 
have been student members of LaSalle 

‘As to the training its, you will tind it absolutely 
complete; from Elements through "to Accounting, 
‘Systems, ‘and a cho Post srraduate elec 
tives, including C. ng’ that qualifies you 
thoroughly. 

‘Spare-time study does it all! No 
our present work and a careful a 
St student histories reveals that 
increased later earning a8 hig 


interference with 
Iynis of thousands 


i 
nda 48-psage survey Of this Op- 
portunity field will be sent you on request. 


Sign and mail coupon for complete details 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 183-HR 


Kindly tell me more 


Soportunitien ia Accounting and how 
Kise sind me Stree vont booket on! 
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ne 


esa 
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deauh buyers for 


:AME, 
ADDRESS 
cry 
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the ranks? Do you et Ts that makes them successful where 
fal, oy have no more fo 
‘ean help yout” Mend your 
: eCulleeh. Desk 71, Pershing Square 


MAKE MONEY AT HOME 


RUBBER {cwa, 
MOLDS Ge 


‘inazing rubber ok making oot makes perfect 


‘you! Don't give 


danicertirsreitaerna ea 
fe dined eerie 
e 
Sa 
oe 


SO-LO WORKS 
Dept. C-823 Cincinnati, Ohio 
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With the Inventors 


(Continued from page 22) 


by friction against the edges, the guard is 
perforated to allow liquids to flow through 
while keeping back the ice... Ir WOULD 
Cost YoU ABOUT $10,000 to secure a patent 
on one invention in all the civilized countries 
of the world . .. ANOTHER NOVEL COMBINA- 
TION of separate items forms the basis of a 
design patent is- 

sued to Paul 8. 
Madsen, of Beth- 
any, Conn. This is 
apocket comb, with 
the edge opposite 
the teeth marked 
off as a six-inch 
ruler, and one end 
fitted with a scale 
permitting the de- 
vice to be used also 
as a protractor... 
THE ONLY U. 8. 
PRESIDENT to whom 
a patent has ever 
been issued was 
Abraham Lincoln. 
On a steamboat trip on the Ohio and Mi; 
sippi rivers, he had been delayed several 
times when the craft grounded on sand bars 
or in shallow water. His device, which won 
him patent 6,469, on May 22, 1849, was de- 
signed to enable steamboats to maneuver 
over sand bars and navigate in extremely 
shallow waters . . . STOREKEEPER AND CUS- 
TOMER can have no doubt as to the exact 
amount of a purchase when a novel money 
plate invented by 
Alois Knotz, of 
Graz, Austria, is 
used. Designed to 
form part of the 
cash register, the 
plate has a regis- 
tering mechanism 
that indicates the 
exact amount of 
the sale. The cus- 
tomer places his 
money on the glass 
cover of the unit 
and receives his 
change on it... 
ONE OF THE STORIES 
told about Thomas 
A. Edison is that 
he once offered to sell a major invention 
for $2,500. The company that bought it, 
however, placed its value at four times that 
sum, and had to persuade Edison to accept 
the higher figure. 
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Decidedly Unusual— 
THURSTON’S 1940 CATALOG OF $ 
“HARD-TO-GET” MATERIALS 


For Homecrafters, Schools, Institutions, 
t Shops 
roeere esi 


My First 
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.-.Nowin 


>. my OWN 
Business. 
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ment and 
factured since 1s18—every machine guarantee 


FREE BOOK 


L, A. Eagles took in $200 his frst week. Marry Hill says: "Paid 
for"home with Rug-Washer. Earned 49 frst day" Another 
| letuer"sass” Made 490 in ‘htany others 
S135 to 83 eek. Thousands earning quick. euty 
| Bronte: “Eiectricity does the work. Finishes rugs like 
Rew, cn customer's oor. Hundreds of customers In 
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thorough language 


LINGUAPHONE INSTITUTE 


22X RCA Bullding New York City 


~— ITALIAN ACCORDIONS 


‘Training in DIESEL, Electric Refrigeration 
and Air Conditioning-NO EXTRA COST 


‘TO MAKE GOOD MONEY IN 


RADIO » wo TELEVISION 


SHIP MODEL 
MAKING - 


WANTED: reso MEN 


Be a U. S. Post Office Clerk or Carrier 


SALARY $1,700-$2,300 PER YEAR! PENSIONS! VACATIONS AT FULL PAY! MO LAYOFFS! 


a FoR LONRSE ONLY AFTER YOU ARE APPOINTED AND WORKING 


Saas 
PSE 


INTERSTATE HOME STUDY BUREAU, 901 BROAD S ST, NEWARK, NJ. 
you wish, paste this coupon on 2 postcard 
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See and Feae 
POPULAR SCIENCE-ON-THE-SCREEN 


TO LEARN HOW THE WORLD OF TOMORROW 
WILL ANSWER THIS APPEAL 


tot 
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ye eca w se 


Here's my vote to bring the iat 
CON-THE-SCREEN t0 my loco! 


Nome of Theatre. 
Adve 


Poste on penny pout cord ond mei day to: 
POPULAR SCIENCE MONTHLY, 253 Fourth Ave, New York, MY. 
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Revenge wide teseg ease 
Nersncis rites be dears 


| aa 'Apone ean ba 
| feast DAY HOME TRIAL 
| Bee arieuies age 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test, 


Federal Schools, In.,1140 Federal Schools Blig.. Minneapolis, Minn. 


| MONEY IN RABBITS-CAVIES 


‘Eateloe an co ersten ine 36, Or ened 
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faat ocean liner from the simple plans fully explained 
‘with Working diagrams in this new manual. Join the fast 
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| for'thels favorite nobby. It's a fascinating way of a 
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TYPE 


CHEAP OIL BURNE 


S ping the Cr 4 
Without 
SOOK and HEAT. Mvorwood 


shes More. Heat 
MALL COST: 


OVER 40,000 SOLD 


Beatsaany cheap burner ever gotten out for 
ow. cout. perfect. performance. urns 
cheap ‘ll anew way. without pre-gen= 


lor" clogging ype Quick’ Intense 
AESUEY siimpie Fare of — COCK 138 


Valve, GUARANTEED. 


“TRIAL Sasces 
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Bomieal operation: | fi 


Write I . 
FREE BURNER Quick HEAT at 
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DIESEL == 


FINLAY ENGINEERING COLLEGE, 1005 Indiana, Kansas City, Mo. 
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Pondering over the barren hills, penni= 
Wandering ove the Pars Rika 'ur 
qugget of pure gold. Wealth «- fame +++ 
and the Only Girl in the wee ‘ ; 
sin the story books—but not 
itt in this ‘modern world, the re- 
wards go to the trained matt i" 
ys arly 100,000 ambitious men 
another “tadying with the Interna- 
are al Correspondence Schools—getting 
the essential training they need for maces 
in life. They learn through mene A Per 
ing 48 years of I. ©. >. eri- 
fected daring (ydy texts so authoritative 
that 24 State univer: ties eae . 
ce are the men you will be compet- 
nn tts tomorrow Instead of watching 
them advance in life, why not gatance 
with them! Mail the coupon—right now 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7675-J, SCRANTON, 
Explain fully about your course Jn the subj 
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*AIDS FOR HOME OWNERS? 


ae 


This handy air-brush outfit includes o lightweight compressor unit 


Flameless Burner 


Removes Finishes 


PAINT, varnish, putty, wall paper, 
and other surface coverings are easily 
removed with a flameless electric 
burner now available. Plugged into 
an outlet, the lightweight unit is slid 
along a surface with one hand, while 
the other clears away the softened 


Paint-Spray Gun 
for Home Use 


Is Inexpensive 


Lint in weight, an electric 
paint-spray gun has recently 
been placed on the market at 
a price that puts it within the 
reach of home owners who 
want to redecorate furniture 
or woodwork, Said to produce 
results comparable to large 
industrial types, the unit con- 
sists of a high-speed motor 
that runs a compressor capa- 
ble of developing sufficient 
pressure to perform profes- 
sional quality jobs of painting 
with enamel, lacquer, and 
other materials. Ten feet of 
connecting hose, an efficient 
air gun, and a glass paint 
container are included with 
the outfit, 


Kit for Household Mending 
Has Four Kinds of Cement 


A SPECIALIZED type of repairing cement is con- 
tained in each of the four tubes that make up a 
handy mending kit: Liquid solder, rubber cement, 
mending cement, and china cement, 


finish with a scraper or wire brush. — Whatever the mending job, there's a cement here for it 
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DESIGNING 
and DRAFTING 
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NO MATTER WHERE YOU LIVE 
= Whether you are working or not - 
WE HAVE A DIESEL TRAINING PLAN FOR YoU 


Everywhere you look you can see Diesels forging ahead 


trina, boats and gen 


pew types for trucks, buss 
industry. You've seon the ads of world-known firms 
‘announcing their entry in! 
Diesels the subject of theis 
hhas there been greater activity in thie field, * # But 


are you connecting your future with the inevitable 
growth of this great industry? * * Find out about 
‘copy of March 


ct Diesel and data on Hemphill Diesel training. Use 


1 doing #0 by sending for t 
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SCHOOLS 
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Bsany hundred successful st 


21-32 Queens Bivd.. LL C. 
CHICAGO 72008 Larrabee Street 


Gents from 16 to bast 90.1 
by, apolied fnutructon @h actual 


traln you thorou 


MEMPHIS Monroe Avenue 
LOS ANGELES Fernando Road 
VANCOUVER. B.C. + 1365 Granville St 


Cork hal you 
for Fr 
Engineer Dobe, Libertyville llais 


I Engineer Dobe, 


labia Send for FREE BOOK 


Plate fend he FREE BOOK on “Industrial Designing and | 
paste ab we TREE BOON cy sea ata Dota 
I fo good positions fa these belds, 


[ Name... paieesneniieee 
| Asaress 


TOW. ereeeeee State Age 


JANUARY, 1940 


1d data on your Diesel courses, also free 
fed booklet "March of Diesel 


Please mention Porutan Sciexce Moxtuty when seriting to advertisers 31 


TIME SAVING ALONE 


may urge repair with 


SMOOTH-ON No. 1 


NFINITELY more 
than the repair of a cracked 
heater, leaky joint, opened | 


seam, or loosened part are the 
annoyance and possible damage before 
proper working conditions are restored. 

Usually a leak can be 
stopped, a loose part tight- 
ened, or a crack patched 
with Smooth-On without 
taking anything apart. 
The Smooth-On is easily 
applied without heat or 
special tools, solidifies 
quickly, and makes a se: 
or joint that has the 
strength and durability of 
the adjacent metal. Any householder or handy | 
man can do the work quickly, at big savings, and | 
with full assurance of an efficient and perma-| 
nent repair, 

The instructions and 
working diagrams in the 
SMOOTH -ON HAND- 
BOOK cover much emer- 
gency and common. re- 
pair work, and afford a 
reliable guide for getting 
dependable results. Get a 
free copy of this booklet, 
keep it for quick reference and 
see that there is a can of| 
Smooth-On No. 1 in your work- 
bench, With these precautions, 
you will be well prepared when 
the unexpected happens. 


‘A—Seallng erack 
heater with ‘Smoot 


pie threads 


Buy Smooth-On No. 1 in 7 
Sb. can from your hardware 
store or if necessary from us. 


Write for PERS ow sera. 
FREE BOOK S24 Commanipaw Ave..Jeisey City, X.4. 


Please send Smooth-On Repair’ Book. 


Doit with SMOOTHON 
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Hook Knots Clothesline 


STRINGING up a back-yard clothesline is a 
simple job with a new wall or post hook that 
ties a knot in the line when the latter is 
looped through it. Given a rustproof coat- 
ing, the metal hook has a lag screw that 
makes it easy to anchor in wood. The hook 
will not cut the line nor will it allow it to 
slip when the 
weight of heavy 
laundry is added 
to the clothes- 
line, itis claimed. 


When the clothesline is 
looped through the hook 
as shown above and ot 
the left, it is gripped 
so that’ it connot slip 


Die Kit for Linoleum 


HoME owners may decorate their own lin- 
oleum floors with the aid of a novel kit 
which includes ten separate dies in different 
designs. Placed on linoleum, a die is ham- 
mered to punch out a design. 


bors 


he 


Using dies to create on original linoleum design 
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Ok Boy! tsust cota <Z& 
GRETSCH DRUM! ay 


‘And am I happy! No more worry- 
ing over what to do after school 
+++n0 more dull moments. I've 
got a hobby now that leads to a 
real career... big drummers make 
big money... and I can learn to 
be one... without difficult lessons... and 
have plenty of fun learning! Wait till 1 
ket the gang together and show ‘em what it 
‘means to have the best drum money can buy. 


High School Course 
at Home 


Many Finish in 2 Years 

Youcan complete thissimplified High School 
Course as rapidly as your time and abilities 
Permit. Equivalent to resident school, work 
Begpares you for entrance ta college, Stand. 

ard texts supplied—Diploma, Credit for 


‘Address H. S, subjects alread mpleted. Single sub- 
Soe poate sh JeteifGesed: igh chacteducation very important 


The FRED. GRETSCH MFG. CO. | ‘advancement in business and industry and socially. 


Musical Instrument Makers Since 1883 | College Entrance 
60 BROADWAY, BROOKLYN, N. Y. Duaring the past 14 year, our Hikh School graduates 
GRETSCH ahs oflers SUPER VALUES in Guitar, Saxophones, Trumpas, | (have been’ Admitted to ‘S31, afferent Univer 


Colleges, Junior Colleges and Normal Schools—80 
‘Trombones, Aecordlons. Sond for FREE cetulogee. Moston Increment ‘of them without entrance examina ‘Course also 


penny for FREE DRUM cata- 
ioggue snd full information about EASY-PAY- 
MENT plan and FREE TRIAL through your 


prepares for teachers’ certificate and pre-protessional 
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604 p, CATALOG, 7000 NOVELTIES | ncstnnan=aadairy 
Woah se emai e teres. courant ‘To get and hold a good position in Business today you 
‘ must be able to wnte flear, accurate letters and re 
ports—do figuring involving” Algebra and Geometry — 
{aie iutigepiy on matic requiring a nowledge of 
Geography, History. and Economics 
Tn Tadustry—Niechanical and! Engineering tines— 
pote have a leant an elementary knowidge of 
ic and Chemisiry_‘be able fre quickly and 
accurately —know something of Mechanical Drawing 
and blueprints-~and ‘be able to talk and. write ac 
Surately and clearly on both your work and ordinary 
ar High Schon eo ed 
i ‘course meets the preparatory edu- 
cational requirements for Business aid Tadustry. 
An Educational Institution 
‘The American School was chartered in 1897 a8 an 
educational institution, not for proft—and 8 exempt 
{rom paying Federal income tax, like Uhe best resident 
colleges and universities. 
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Complete Your Training Now 


Be a High School Graduate! Prepare xoursl for promo- 
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Learn by pre-tested Training 
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American School, Drexel at 58th, Chicago 


NATIONAL SCHOOLS 
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Tell me how to train for success in line checked. 1 
OHigh School Course 
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NATIONAL SCHOOLS, Dept. PSR-1 
4000 $. Figueroa St., Los Angeles, C 
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| AIR-CONDITIONING 
JOBS for MEN 


AIR-CONDITIONING is Booming! 


U.S. Industries tsi, Sr 
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1M SO HAPPY NOW 
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NEW BUSINESS 


in 10 DAYS 
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; BD @ Newly invented machine washes walls 6 

times faster and better than by b 
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FROM HOME OWNERS 


Q.—1 Have a concrete floor in my garage 
that is a poor mix and as the garage is part 
of my cellar I cannot very well relay the 
floor. Every time I sweep out the garage I 
get a lot of loose sand and cement from the 
floor. What can I do to stop this?—P.C.S., 
Staten Island, N. Y. 

A.—Finst clean the floor thoroughly, re- 
moving any spots of dirt, plaster, or grease 
and then scrub it with clean water. Let it 
dry for a few days and apply a solution 
made of one part water glass (sodium sili- 
cate) to four parts of water. This can be 
wiped on with a mop or broom and should 
be brushed over the floor for several minutes 
to insure even penetration into the concrete. 
At least three applications will be necessary, 
separated by periods of twenty-four hours 
to allow the solution to harden. Five gal- 
lons of the water-glass mixture will be found 
adequate to cover approximately 1,000 
square feet of floor surface with a single coat 
if it is not applied too generously. This 
treatment should remedy your trouble, 


Restoring Natural Color to Wicker 


Q.—How can I restore the natural color 
to a wicker basket that has been stained a 
dark green?—D.M., Whitehall, Mich. 

A.—I woutp be very difficult to remove 
the stain, since it has probably penetrated 
into the fibers. Scraping, such as could be 
done on a flat surface, is out of the question. 
However, the color could be changed to re- 
semble the original, by applying a thin coat 
of shellac to seal the present stain and then 
spraying on two coats of a paint or enamel 
mixed to approximate the color of natural 
wickerwork. 


Why Water Pipes Rumble 


J. B, MonTPetier, Ipano. Rumblings in 
water pipes can generally be traced to one 
or more of the following causes: Loose or 
worn parts in a valve or faucet, loose or 
hanging pipes that vibrate, and lack of air 
cushions. 


Yes, You Can Paint Marble 


A. G. S., BRookLYN, N. Y. Marble may 
readily be painted if it is first cleaned thor- 
oughly. Wash it well with soap and water 
and then rub briskly with a cloth soaked 
in benzine. 
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Think of the thrill of seeing your own 
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proctical, easy-to-understand handbooks will help 
HE L, you get the most out of your hobby. Written by experts 
PRACTIC especially for Popular Science Monthly readers, they ore 
-F0' invaluable to the mechanically minded man. Each book is 
UALS EVER fully illustrated, with pictures ond diagrams. Bound in sturdy 
SHED library cloth. You need not hesitate to order them for your- 


self or for gifts. We guarantee complete satisfaction or 
money back. 
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NOW IT’S EASY TO BUILD YOUR OWN 
HUNTING ond FISHING LODGES, 
CABINS, BUNGALOWS 


A big book of definite instructions for beginners. If you can handle a hammer 
‘and saw, there's no reason why you can’t build a bang-up cabin in the woods that 
‘anyone would be glad to live in, or own. Complete plans, and step-by-step instruc- 
tions for every stage of the work. Designs for numerous log cabins, lodges, tourist 
homes, wayside stands, bungalows. Not just a book of pictures but a full course 
of instruction, Every problem of location, drainage, water supply, etc. is 
clearly explained, Tells how to cut and erect your structure — all about 
floors, roofs, windows, doors — how to do the whole job from foundation 
to chimney top. Don't imagine it's hard—when you see the book you'll be 
‘aching to grab some tools and get to work. 256 pps. full cloth bound, $2.00. 


LEARN DIESEL ENGINEERING 


21 CHAPTERS 
(320 PAGES 


WITH THIS NEW SIMPLIFIED MANUAL 


Here at last is @ book written for the man who has had no previous 
knowledge of Diesel Engines. Tokes you in easy-to-grasp stoges 
right from the fundamental principles of the Diesel to the most modern 
‘advanced types of engines. Tells you in cleor, non-technical language 
just how and why the Diesel operates — what happens in the cylinders. 
All about pressure, volume, speed, and heat. Vorious fuels and how 
they ore rated. Different types of Diesels, and their comparative 
economies — cir and other types of starters, etc. Adapting the Diesel 
to automobiles, ships, trains, ond cirplanes. How you con toke od- 
vantage of thet many opportunities that Diesel Engineering offers. 


THE A B C’S OF DIESEL ENGINES is profusely illustrated 
from beginning to end, including useful tables, reference 
data, operating costs, and other information invaluable to 
the jinded man. You can DEPEND upon the com- 
pleteness and accuracy of this great book. 

Full cloth bound, $3.00 
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This World Wer spy warning stil 
hongs in Novy Deportment offices 


G-men ore being tought the tricks of spies, 
such as the match-book code message below 


G-Men Go After Spies 


IN THE gray stone build- 
ing of the Department 
of Justice, in Washing- 
ton, D. C., 230 picked men from police de- 

partments in various parts of the country 

are being schooled as scientific spy hunters. 

‘Under the direction of J. Edgar Hoover, they 

are mastering the latest technique in out- 

witting the secret agents of foreign powers. 

At the same time, 150 new G-men have been 

added to the staff of the Federal Bureau of 

Investigation, new offices have been opened 

up in Hawaii, Alaska, Panama, and Puerto 

Rico, and Congress has appropriated $300,- 

000 to aid the scientific sleuths in battling 

spies. Uncle Sam is girding for a smashing 

offensive against the legions of espionage. 
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By EDWIN TEALE 


How formidable these 
invisible legions have be- 
come in the United States 
in recent months is indicated by news flashes 
from widely separated parts of the nation. 
To cite but three: 
Vew York, N. ¥. Rumors of the existence 
of an intricate electrical code-scrambling 
mechanism that would make it virtually im- 
possible for an enemy to decipher wartime 
messages were confirmed here when Govern- 
ment officials reported blueprints for the 
invaluable machine had been stolen by the 
agent of a foreign power. 

San Diego, Calif. Navy intelligence offi- 
cers, becoming suspicious of a closely 
guarded warehouse, ninety miles from this 
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key naval base, in- 
vestigated and 
found the building 
contained drums of 
a peculiar and 
powerfulacidwhich 
had been unloaded 
secretly from a 
foreign vessel. 
Dumped into a har- 
bor, the Navy ex- 
perts declared, the 
acid would eat met- 
al and damage 
even cruisers and 
battleships. 

Washington, 
D. C. According to 
Attorney General 
Frank Murphy, the 
Federal Bureau of 
Investigation, dur- 
ing the twelve months ending June 30, 1939, 
handled 1,651 espionage cases—virtually a 
600 percent jump over the year before. At 
the present time, espionage and sabotage 
complaints are pouring in at the rate of 
more than 200 a day. 

Add to the above the theft of the Air 
Corps code book at Mitchel Field, N. ¥.; the 
report of serious sabotage aboard the first- 
line battleship, Arizona; the arrest and con- 
viction of red-haired Johanna Hofmann and 
her fellow-conspirators in a German spy 
ring; and the current expose of underground 
activities by a nation-wide organization of 
foreign sympathizers. 

In the underworld of war, where such out- 
rages occur, the crime-fighters of the F. B. I. 
—the same smooth-running organization 
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To get some secret 
plons, a foreign spy 
ing rece 

ted to lure 5. 
Army officer into a 
hotel room or office 
with the papers and 
overcome him with 


© pocket gas gun 


at. Spy hunter 
surpected her of 
carrying ocid for 
sinking warships 


which wiped out kidnap gangs, hunted down 
major bank robbers, and put racketeers be- 
hind prison bars—are taking up the challenge 
of this secret invasion from abroad. All of the 
230 men now at Washington are graduates 
of the National Police Academy, run under 
the auspices of the F. B. I. They have re- 
turned for specialized post-graduate work in 
spy hunting. On completing the course, they 
will be scattered throughout the country, to 
form local links in a nation-wide chain, Co- 
operating with them will be the 950 crack 
detectives of the G-man force. And behind 
them, ready for constant use, stands the 
most elaborate scientific crime-detection 
laboratory in the world. 

Manned by experts, this laboratory is re- 
plete with the latest apparatus. Here, 
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scientist-detectives, using _polarized- 
light microscopes, X rays, black-light 
machines, delicate scales, and precision 
measuring instruments, unearth clews. 

In this workshop, the spy hunters 
now in training are learning the newest 
scientific aids to trailing and trapping 
their quarry. They are receiving in- 
struction in deciphering codes, in ex- 
amining documents, and in using pho- 
tography and chemistry in their search 
for evidence. 

How many secret agents are concen- 
trated in the United States at the pres- 
ent time is anybody's guess. During the 
World War there were 45,000 spies, the 
equivalent of more than three divisions 
of the American army, active in various 
parts of the world. Now, more than ever 


before, the activity of such war ferre 
centers around the advances of science 
‘Trapping secret agents, however, is 
y half the battle being waged by 
m’s scientific sleuths. Prevent- 

ing sabotage is the other half. In 19. 
during the first sixty minutes after the 
United States declared war on Ger 
many, there were seven explosions in 
the factories of a single New England 
city. The industrial wrecker, the dyna- 
miter of bridges, and the bomber of 
munitions plants, according to J. Edgar 


Hoover, is just as serious a menace as 
the foreign spy seeking 


ed military secrets 


cae 


Mischief’s afoot when a feminine 
secret agent uses c hollow heel 
of her slipper as a hiding place 
for code messages. A lot of 

formation can be carried this way 


J. Edgar Hoover, Director of the 
Federal Bureau of Investigation, 
who is in charge of the program 
for training scientific sleuths 
to guord America ogainst spies 


Reading between the lines: G-men are taught to 
reagents to bring out symbols put in books with invisible ink 


Searching the opartment of o suspected spy. At the F.B.I, school, 
‘agents learn how to look for evidence that might betray a spy ring 


Signs like the one above inform 
tourists of the purpose of the 
golden arrows on the pavements 


Bag on Car Roof Holds Gus Fuel 


ALTHOUGH it looks as though a motorist planned to make 
a balloon ascension with an automobile serving as a gon- 
dola, the photograph below shows an English car whose 
motor has been adapted to run on either regular gasoline 
or coal gas. The fabric “balloon” on the car top serves as a 
reservoir for the coal gas, Whose use as a motor fuel may 
become general in Great Britain to conserve gasoline. 


Arrows Marked on Streets 
Guide Visiting Tourists 


AS AN aid to tour- 
ists planning to visit 
the Old Mission House 
and other sites of his- 
toric interest in Santa 
Barbara, Calif, mu- 
nicipal officials recent- 
ly evolved a novel plan 
of directional signs. 
On the two main high- 
ways entering the 
city, large signs were 
erected directing mo- 
torists interested in 
viewing historical 
spots to follow th 
“golden arrow! 
‘These are directional 
arrows, marked on the 
white center lines of 
the streets in glisten- 
ing gold paint to make 
them easily visible. 
Tourists following the 
trail are led on a tour 
of the city's points of 
interest. 


Novel Advertisement 
Proves Its Point 


To demonstrate the super- 
for heat-conducting qualities 
of copper-plated cooking uten- 
sils, a store display card has 
two thermometers joined by 
a half-steel, half-copper-plat- 
ed bar. When a flame is held 
at the bar's center, the ther- 
mometers prove the point. 
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Brake Springs 
Easily Replaced 


with New Pliers 


REMOVING and replacing 
internal brake springs in 
automobiles, usually a diffi- 
cult and time-wasting job, is 
now greatly simplified by the 
use of specially designed pliers 
just placed on the market. 
Fitted with a pointed set 
screw on one jaw which grips 
the lining, and a hook on the 
other jaw which holds one 
end of the spring, the tool 
makes it easy to pull the 
spring into place with one 
hand. It is claimed that the 


pliers enable a mechanic to 
finish a replacement job in 
about one half the usual time. 


A sot screw grips 
the brake lining, 
while hook pulls, 
spring into place 


Bottle Wiper Removes 
Condensed Moisture 


‘MOISTURE that collects on chilled beverage 
bottles when they are removed from a re- 
frigerator can be wiped off quickly and 
easily before the drinks are served, with a 
novel wiping device now available. As shown 
in the photograph at the right, the wet 
bottle is drawn through the center hole in a 
disk of soft, flexible sponge rubber, and the 
‘bottom is then wiped across a rubber squee- 
gee on top of the unit. Four suction cups 
hold the device firmly to any smooth sur- 
face. The wiper is designed both for home 
and for refreshment-counter use. 
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Trout Caught in Street Drain 


EXCELLENT trout fishing through a street drain—that 
is the break that Wautoma, Wis., anglers get, since the 
cold waters of the White River flow at one point through 
a cavern below Wautoma’s Main Street. All that local 
fishermen have to do is lift the drain grating, drop in a 
line, and haul out a nice mess of trout. In the photograph, 
a Wautoma sportsman is landing a fish. 


The sponge-rubber disk wipes the cold bottle dry 
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Chart of Fur Facts 
Aids Customers 


DETAILS of the fur coats on sale 
are furnished to customers of a New 
York City furrier by the advertising 
device pictured below. When a disk 
is turned so that the name of one 
type of pelt appears in a window 
slot, other slots show the cost of a 
coat, value of pelts, and other per- 
tinent facts. 


Fireproof Cotton Mattress 


‘TO PROVE that a new type of treated cotton is fire- 
proof, a Texas manufacturer recently built a fire on 
top of a mattress made of the cotton and covered 
with fire-resistant ticking. The mattress failed to 
ignite and the ticking was only slightly scorched. 
‘The new fireproof cotton can also be used a8 an — When the disk is set for @ given fur, ine 
insulating material for buildings, formation about the fur comes into view 


Display Board Bends Without Cracking 


V-SHAPE cuts in a new type of display 
board now on the market make it easy to 


shape the material into columns, step: 
and other forms useful in making back- 
grounds for store displays, amateur 


theatricals, and photographic studios, 
Bevels cut into the cardboard allow strips 
to be removed, thereby providing cut- 
away spaces along which the cardboard 
may be folded without cracking. 


A pencil or screw driver inserted under the 
V-shape cuts lifts out o strip. The cardboard 
then can be folded smoothly along the groove 


56 POPULAR SCIENCE 


best Id Ai 


MAKING OF AN 


Army Flyer 


THESE PAGES TELL THE TRUE STORY 
OF THE TRAINING OF AN AIR CADET 
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By STERLING GLEASON 


4 LOSE your eyes,” said the 
Army doctor. 
Rick Jones leaned hard 


against the head rest as 
the test chair began to spin. 

“Twenty seconds. Reverse.” 
Hands slowed the motion, sent 
the chair turning in the opposite 
direction. 

“Time up,” said the doctor. “Now 
look out the window at that tower 
just beyond the hangar.” 

Rick tried to focus but his whirl- 
ing brain kept pulling his eyes to 
the left. He could feel them jerking 
rhythmically from side to side. The 
doctor was watching and, at their 
final twitch, clicked a stop watch. 

“Twenty-three seconds.” The 
assistant made a note. 

In the big examination room, 
other men were behaving queerly. 
One was climbing onto a short 
stool, then down again. Five lay on 
bunks with instruments strapped 
to their arms while doctors read 
pulses, blood pressures, and heart- 
beats. As in a crazy dream, Rick 
found himself sitting naked on a 
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SPINNING CHAIR 


ach direction, 
the doctors 


‘A few of the PT-13 training biplanes “on 
the line.” Cadets get their first taste of fly- 
ing in these standard dual-control ships 


chair. He was tapped sharply with a rub- 
ber hammer on the arm, wrist, and just 
below the knee. Then a series of rapid 
commands : 

“Shut your eyes tight. Bare your teeth. 
Wrinkle your forehead. Stick out your 
tongue. Make faces. Whistle.” 

A pause. Then, “Reflexes 0.K.” 

Finally Rick was sent down the hall to 
a darkened room where another doctor 
handed him two long cords running to a 
pair of vertical black rods dimly visible 
across the room. 

“Line the rods up even,” commanded 
the examiner. 

A couple of trials. Then tests with dis- 
tant black lines, bright spots of light, 
jumbled print; with a headset that gave 
out faint musical whistles, tuned to the 
pitch of the air-line radio 
beam. A long chat with a 
friendly officer who asked 
about his family, his boyhood 


and schooling, his aviation in- ~*~ 


terests from the time he was a 
youngster haunting local air- 
ports and building model 
planes, to the summer he spent 
as a “grease monkey” at a 
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Insignia of the 11th 
Bombardment Squadron 


metropolitan flying field near his home. 

When the officer shook hands and wished 
him luck, Rick realized that his mental 
processes had been studied as carefully as 
his physical reactions. He walked out past 
the rows of glass-walled steel hangars 
where men were working busily over mo- 
tors. Over on the line stood three enormous 
twin-motored planes. On their noses was 
painted, “11th Bombardment Squadron,” 
and beneath, the insignia —a picture of 
“Jiggs” carrying a bomb under his arm, 

In the courtyard, a soldier stood before 
a giant megaphone mounted on a post. 
He raised a bugle to his lips. Through 
the megaphone, mellow but commanding, 
sounded a call, and toward hangar and 
shop came cadets in little groups, natty 
in their slate-blue uniforms and jaunty 
flight caps. 

Would he, Rick Jones, ever 
be part of this giant air fleet, 
a major arm of the defenses on 
which the United States rests 
her hopes of security? Then he 
remembered that Uncle Sam 
wants thousands of trained 
pilots at once; wants them 
badly enough to give free a 
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$20,000 course under 
top-notch instructors in 
the world’s finest avia- 
tion school; and sugars 
it off with seventy-five 
dollars a month pay, 
plus all expenses, while 
learning. Then the sil- 
ver wings of an Air 
Corps pilot and a sec- 
ond lieutenant’s com- 
mission. Finally, the 
choice of a five-year 
tour of active duty at 
one of the Air Corps’ many tactical stations throughout 
FLYING the United States and its  cereyrreg leading eventually 
shops. oP into an officer’s career. Or else, the right to step out 
ground-echoo ‘the ins into the aviation world as an experienced, Army-trained 
b= exnlaitred oot iit, 
What a chance! On his way home, Rick wondered 
whether he could stand the suspense of waiting. 
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GETTING READY 
Here an instructor 
is checking up on 
the adjustment of 
student's para- 
chute harness just 
before he takes 
off on one of his 


te first solo flights 


WAR BIRDS IN 
THEIR ‘NEST 

In the school hangars, a 
cadet learns all about a 
modern fighting plane. 
The low-wing mono: 
planes below are the 
BT-9's used in the 
second training period 
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“_JERE y’are, young Jones,” grinned 
the mail man, two weeks later. 
Rick’s anxious fingers ripped open the 
long, brown envelope. 

‘Report to the recruiting office nearest 
your home for enlistment. Three days 
allowed to prepare yourself— 


He stood in the recruiting office and 
took the oath, signed his name on the 
register, and went on Uncle Sam's pay 
roll as Flying Cadet Rick Jones. And 
within a week after his arrival at one of 
the country’s nine primary training 
schools, he was actually flying. Three 
hours a day went for ground-school 
classes in radio, aerodynamics, gunnery, 
navigation, air regulations, military pro- 
cedure, and engines. The balance of the 
day found him usually in 
the rear cockpit of a PT-18, 
standard training biplane, 
with his instructor at the 
dual controls in the front 
) seat. Out into the country 
they would go, fifteen or 


Practice in regular infantry drill teaches 
cadets the fundamentals of military conduct 


Helmeted students 
get last-minute in 
structions before go- 
ing to their planes 
fo take off on one 
of the many practice 
hops from the school / 


pair of eyes is an 
‘essential part of 
pilot'sequipment. 
Here an applicant 


is undergoing a 
test that reveals 
defective vision 


twenty miles. Heading toward one of the 
numerous emergency landing fields, Rick 
would push gingerly on the stick and 
drop into a slow glide to “feel” for the 
ground—always with the reassuring touch 
of the instructor on the dual controls. 

Gradually he lost the sensation of the 
ground rushing up to meet his landing 
wheels. Then, one day, the instructor 
stepped out and remarked, casually, “Now 
you take it around for a turn.” 

Cadet Jones’s heart skipped a beat. Solo! 

He swallowed hard, gunned the motor, 
sent the ship racing swiftly down the 
field and upward in a smooth climb. The 
field below shrank as he climbed to 300 
feet, made a ninety-degree turn, and, still 
rising, traced a wide square and again 
dipped the nose of the PT-13. Up rushed 
the flat earth to meet him and he realized 
he was moving nearly two miles a minute. 
In the empty front seat he missed the re- 
assuring profile of his instructor and 
suddenly his knees went weak. But the 
field was approaching rapidly. Automatic- 
ally Rick cut the gun, eased forward on 
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BALANCE. By trying to 
keep this pivoted chair 
on an even keel with his 
eyes closed, a would-be 
student flyer soonshows 
whether or not he has a 
reliable sense of balance 


the stick, made a gliding turn, and saw 
the boundary of the field flash by. Just 
at the last moment he leveled off, felt the 
landing wheels bump, and came sailing 
smoothly to a stop, not ten feet from 
where his watching instructor stood on 
the side lines. Rick repeated the brief 
flight twice more before he finally taxied 
up to his instructor and came to rest. 

“Good landing!” 

Rick saluted and opened the flight 
record book to enter a report of his 
morning’s work. “Name of pilot, number 
of passengers, time and place of take-off 
and landing; functioning of controls, fly- 
ing qualities of plane” 

As he sought to fill in the blanks, the 
lines of print ran together. Cadet Jones 
suddenly felt his pencil wobbling so he 
could not write! 


ETALLIC and shrill through the 
headset came the instructor’s pre- 
cise tones: 
“The chandelle is an exaggerated climb- 
ing turn. The plane completely reverses 
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FORMATION FLYING 
WITH THE PT-13'S 
To prepare pilots for 
modern aerial warfare, 


its direction of flight—” 

All he had read of aerial 
dog fights, of planes flash- 
ing in silver loops and 
spirals, of the hallowed 
names of Rickenbacker, 
Guynemer, and Richthof- 
en, flashed through the 
mind of Cadet Jones, and 
pleasant prickles of antic- 
ipation played along his 
backbone. Acrobatics! 

“We begin at maximum 
speed in a shallow dive; 
gradually dissipate that 
speed as we turn and climb, 
until we have completely 
turned about and are fly- 
ing again at a safe mini- 
mum speed. Follow me 
through and I will execute 
a chandelle.” 


The dual-control stick pulled at Rick’s 
hand as the instructor sent the nose dipping, 
then gently brought it back, simultaneously 
applying right rudder. 

“Notice,” continued the voice, “that in 
this maneuver the controls are never set, 
but are moving all the time. A firm but 
gentle touch is necessary for a smooth exe- 
cution.” The ship's (Continued on page 230) 
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New Eye Tester Dials 
Your Prescription 


HOUGH it contains 

only thirty-six 
lenses, a new aid in 
fitting eyeglasses can 
reproduce more than 
61,000,000,000 differ- 
ent prescription 
Heretofore it was nec- 
essary to slip different 
lens combinations, by 
hand, into a spectacle 
frame until a satis- 
factory prescription 
for the wearer was 
found. The new de- 
vice, called a phorop- 
tor, is declared to per- 
form the same task in 
a fraction of the time 
and with considerably [/4" *yesoyecromiled 
greater accuracy. AS Sccurately and swiffly 
shown in the accom- prescribes eyeglosses 
panying illustration, 
the completely self- 
contained apparatus 
is swung out by means 
of an adjustable bracket in front of the pa- 
tient’s eyes for the examination. By manip- 
ulating dials and knobs connected to the 
batteries of test lenses, the operator can 
place an almost infinite number of lens 


How eyes are examined 


Bia 


raids, 


with 


windor 
proof 


Loo 


are avoided when a sweater is thrust through the 


Keeping It Dark 
Is His Business 


the hiding or extinguish- 
ing of all lights for pro- 
tection against night air 


of business for an enter- 
prising street vendor. Go- 
ing from house to house 


and tools for applying it, 
he was kept busy fitting 


combinations before the eyes with amazing 
rapidity. An ingenious mechanism within 
the instrument automatically adds up the 
individual lens powers and records the total 
correction on an indicator. 


.k-oUTS in England, 


created a new line 


rolls of dark fabric 


yws with the light- 
covering. 


p Hook Protects Sweaters 


Bumpy marks left by ordinary clothes hooks 


loop of the hanger shown above. The ornamental 
fixture of brass, designed to resemble a riding- 


‘An ait-raid-protection peddler in London boot spur, also provides hooks for a coat and hat. 
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Life-Line Shock Absorber 
Breaks Worker's Fall 


ROM the top of a six-story tower, a man leaped 
into space. Spectators gasped—and then saw 
him brought up dangling in mid-air, gently but 

surely, and drawn back to safety. 

What a parachute is to an aviator, the new life 
line that he demonstrated is to workers in high places. 
Developed by a Denver, Colo. maker of safety ap- 
\ pliances, it consists of a harness fastened to any se- 

ure anchorage by a rope passing through an in- 

\ genious friction brake. Without the brake, a rope 

ng enough for freedom of movement would end 

\ a worker's fall with an injurious or fatal jolt. But 

in the new safety device the brake clamps down on 

the slipping rope just gradually enough to stop him 
out hi 


Leaping from the top of @ six-story tower, the mon 


ct the left is demonstrating the new life line for 
workers in high ploces. Below we see the ingenious 
friction brake that slowly clamps down on the rope 


How it looks from obove: 
The user of the new sofety 
device is brought up gen- 
tly, not with @ hard jolt 


Rattle Spreads Raid Alarm 


ComPLeTeLy swathed in protective clothing, 
rubber boots, steel helmet, and a gas mask, the 
British air-raid warden in the photograph at the 
left is shown swinging a large wooden rattle, a 
noise maker of the type often used in celebrating 
such festivities as New Year's Eve. If forced by 
the necessity of donning his gas mask to abandon 
blowing a warning whistle to spread the alarm of 
an approaching air raid, the warden can continue 
to sound the alarm by swinging the clattering 
wooden rattle. 


“Leaded” Steel Cuts Costs 


“LEADED” steel, made by adding small amounts 
of lead to batches of steel, is industry's latest trick 
to increase the machinability of its products, 
Leading does not decrease the strength of the 
steel, but does make it easier to cut and shape, 
‘The result is less wear on cutting tools and dies, 
faster production, and lower manufacturing costs. 


New Hoop Cycle 
Hits Lively Clip 


A LARGE rubber-tired hoop 
is both the body and the trac- 
tion wheel for an unusual ve- 
hicle recently completed by 
Julius Rose, a Glendale, N. Y. 
auto mechanic. Fitted with a 
diminutive front wheel steered 
by means of handlebars, as 
shown at the right, the curi- 
ous cycle is powered by a gas- 
oline engine placed be- 
tween the operator's 
legs. The machine is 
said to travel up to fif- 
ty miles an hour and to 
run 250 miles on one 
gallon of gas. 


Julius Rose testing his novel 
cycle. It makes 250 miles on 
only @ gollon of gasoline 
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The landing, os it oppe: 


d on the screen 


Passengers See 
Plane Landing 
by Television 


| ees 


IRPLANE passengers over North Beach 
Airport in New York City recently 
experienced the thrill of looking into 

the viewing screen of a television receiver 

installed in the cabin and seeing the plane 

in which they were flying glide down to a 

landing. This was the climax to a round- 

trip flight to Washington, D. C., where at 
an altitude of over 16,000 feet, the passen- 
gers saw and heard a program televised in 

New York City, more than 200 miles away, 

or about 150 miles farther away than the 
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ae ae 


At the cirport, @ television comera scons the orriving plone 


normal ground range of television signals. 
No television images appeared on the view- 
ing screen over Washington until the plane 
climbed to the 16,000-foot level, because, 
engineers pointed out, the ultra-short waves 
used in television, travel in comparatively 
straight lines and do not follow the curva- 
ture of the earth. When the plane returned 
to New York, the camera of a National 
Broadcasting Company television truck 
scanned the landing scene, and the image was 
transmitted to the set in the plane's cabin. 
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600-Pound Cake 
Used for Giant 
Soap Carving 


Wnar skilled hands can do 
with a cake of soap, besides us- 
ing it for washing, is illustrated 
at the right. Carved by Miss 
Helen Beling, and entitled “The 
Spirit of '76,” the 600-pound 
work of art was one of hundreds 
of pieces of soap sculpture re- 
cently exhibited at the Franklin 
Institute, Philadelphia, Pa. 


"The Spirit of '76" carved out of  600-pound block of soap 


Giant Hand for Hitch-Hikers 
Thumbs Rides in a Big Way 


LAUGHS mean lifts for Robert D. Wassall, resource- 
ful hitch-hiker of St. Louis, Mo. By waving a Gargan- 
tuan hand of papier-maché at passing motorists, he 
thumbs his way on a grand scale—and more than 100 
miles freely slip away between his home and the Uni- 
versity of Missouri where he is a student. Confronted 
by this magnified invitation to take aboard a passen- 
ger, any driver of normal curiosity slows down to see 
what it is. He generally grins when he finds out—and 
Motorists rarely pass this fellow up Wassall is on his way. 


New Electric Saw Aids Butchers 


‘To Save time and trouble for the butcher, a new electric 
saw, demonstrated for the first time recently at Chicago, 
Ill, makes short work of slicing off a piece of meat. When the 
flesh has been cut in the conventional way with a knife, the j 
power-driven blade of the saw quickly severs the bone. 
Safety guards inclosing the blade are declared to minimize 
any possibility of accident. ' nN 


Actually on electric bond som, 
the unit cuts bone like butter 
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Vaporizer Rests Weary Feet 


RANDMOTHER used to recommend soaking them in a pail 
of hot water, but nowadays sore, aching feet can be re- 
lieved by a special vapor bath, according to the makers of a novel 
electric unit recently demonstrated in Chicago, Ill. The footsore 
patient places his feet in a cube-shape container that is plugged 
into an electric outlet. Soon the therapeutic device is filled with 
a medicated vapor that bathes the feet and is said to relieve tired 
muscles, stimulate circulation, and reduce inflammation. 


Table Basketball Game * 


device is us 
Both feet g 
soothing treat- 
ment that eases 
aches and pains 


BASKETBALL fans will enjoy this new table 
game. Colored disks represent players and 
a sixth chip of each color is the ball. The 
object is to flip the ball into tiny hoops. 


His Violins Rank with World's Finest 


MAKING violins that are said to equal the best ever con 
structed by master violin makers is the accomplishment of 
William Moenning, Jr., of Philadelphia, Pa. Stringed instru- 


ments produced by Moenning were recently judged by ex- 
perts to be even superior to those made by Stradivarius. 


Williom Moenning, Jr., se- 
lecting wood by its tone 


At left, the craftsman puts 
together o new instrument 
in his workshop. The wood 
used is fully @ century old 
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Pilots Play Ticktacktoe in the 


Sky writers using the heavens os 2 blackboard for ticktacktoe 


miles of blue shy. They 0: 
shown toking off at right 


Betwoen sky-writing jobs, 
Andy Stinis and Dave de 
Blasio while oway the time 
at their favorite gome on 
the ground ot the cirport 


ITH the open sky as a black- 
board and their airplanes as 

pencils, Andy Stinis and 
Dave de Blasio, sky-writing pilots 
flying from Floyd Bennett Field, in 
New York City, recently staged a 
game of ticktacktoe thousands of 
feet above the earth. Spreading their 
game over ten miles of sky, the pilots 
formed the familiar crisscross and 
then filled in the spaces with X's and 
O's as shown in the photograph at 
the top of the page. Stinis, using the 
O, won the unusual game. 
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Dogs Trained for Polar Expedition 


REPARING for long treks over broad, 
barren stretches of ice, the sled dogs 
scheduled for use by Rear Admiral Richard 
E. Byrd on his present Antarctic exploring 
expedition, recently completed a stiff train- 
ing course at a New Hampshire kennels. 
One of their exercises was “mushing"” a rub- 
ber-tired wagon over mountain roads, 


Weight Tethers New Baby Exerciser 


‘Wire furnishing healthful ex- 
ercise and serving as an aid to 
learning the rudiments of walk- 
ing, a novel exerciser for infants 
keeps the baby within a safe 
radius of five feet from one spot. 
Strapped to a sliding safety belt 
within a framework fitted with 
handlebars and high side rails, 
the baby toddles around, partial- 
ly supported by the caster- 
wheeled carriage, which is piv- 
oted to a fifteen-pound metal 
weight, as shown at the right. 
‘The latter has a rubber base to 
prevent it from slipping or slid- 
ing. The central weight, to- 
gether with the long wheelbase 
of the carriage, gives the unit 
unusual stability. 
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Two-Way Radio Timer 
Aids Announcers 


‘To rRovine the ultraprecision timing 
required by modern broadcasting stu- 
dios, a Hollywood, Calif., radio com- 
mentator has invented a two-in-one 
“program clock.” Its upper dial re- 
veals at a glance, in minutes and sec- 
onds, exactly how long a program has 
been on the air. A second dial, below, 
shows just how many minutes and 
seconds of a program's allotted time 
remain. At right, the inventor com- 
pares his clock with a stop watch for- 
merly used for the same purpose. One dial tell 


New “Land Battleship” Mounts Big Guns 


Smurrep to their waists in the ovenlike 

; » heat, gunners within a mammoth tank are 
pictured at their battle stations, in one of 

the first photographs to be released showing 
the interior of a giant French “land battle- 
ship." Protected by extra-heavy armor, 
these mobile steel fortresses are said to 
mount high-powered guns in addition to 
their regular battery of machine guns. 


elopsed program time, the other time to go 


‘One of the new mammoth French tanks in action. The inset shows the gunners ot their battle stations 
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Soils Are Tested 
for Foundations 
of Big Buildings 


E 


USE man-made structures are 
© stronger than the foundation 
soils on which they rest, the erection 
of huge skyscrapers, dams, and piers 
has led to the development of a new 
science of “soil mechanics" for test- 
ing the shearing and compression of 
the earth under the tremendous 
weights of gigantic structures. Vary- 
ing from the simple task of building 
on the bed rock of New York City’s 
Manhattan Island, to anchoring a 
heavy structure to the 600 feet of soft 
mud’ underlying Mexico City, the 
problems facing experts in soil me- 
chanics are being met by the use of 
intricate testing apparatus like that 
pictured, which are being employed 
by Prof. Donald M. Burmister of Co- 
lumbia University, New York City. 
Besides testing compression and 
ioc aaaks in placealita shearing action, the instruments fore- 

two porous sandsto cast the pressure on foundation piles 
testing equipment ore mode with hairbreadth accuracy _at various levels. 
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Fire-House Cat Answers Alarms 


First to respond when the alarm sounds in the 
fire house of Engine Company 13 in Chicago, I1L, is 
Minnie, the firemen's cat mascot. From wherever 
she happens to be, she makes a dash for the fire 
pole, wraps her paws tightly around it, and plum- 
mets down to the fire-engine garage, ready for 
action. That's the firemen's story, at any rate, and 
they point to the photograph at the right to prove it. 


Wallet Pockets 
for Spare Keys 


SPARE keys to the own- 
er’s car and to the door 
of his house may con- 
veniently be kept in a 
novel leather billfold just 
placed on the market. 
Special key pockets are 
built into the wallet. 


Mechanic in Car Repairs Flying Plane 


ROARING across the bed of Rosamond Dry ance-flight records, replaced a blown-out 
Lake, Calif, in a speeding car, Jack London, — wing light in the plane as it flew dangerous- 
Jr., ground mechanic for the pilots of a sea- ly low beside the automobile, The dare-devil 
plane which recently broke existing endur- mechanic stood on the car's front seat, 


Jack London, Jr., replacing a blown-out wing light on o seaplane in the course of an endurance flight 
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JOHN E. LODGE 


E WANT,” said the 
boss engineer, “a pic- 
ture record of all the 

tunnels on the Colorado River 

Aqueduct.” Bill Fox squinted 

across the desk, high in a Los 

Angeles office building. "You 

mean,” he replied, “I should 

take pictures of a hole ninety 
miles long?” The boss engineer 
nodded. 

‘That was six years ago. Since 
then, Bill Fox has exposed 11 
000 negatives in a variety of 
cameras. He has daily patrolled 
the aqueduct, a matter of 391 
miles from Parker Dam on the 
Colorado River to the Pacific 
Ocean, covering thirty-five con- 
struction camps and twenty-nine 
tunnels. He has worn out four 
cars while traveling 250,000 
miles. For good measure, as a 
one-man movie crew, he has 
taken 250,000 feet of sound pic- 
tures, thus providing a perma- 
nent record of the sounds at- 
tending the century's biggest 
construction job. 

Bill Fox has faced the perils 
of underground flood, prema- 
ture dynamite explosions, and 
chemical vapors which often 
fogged his lenses and produced 


In this spectacular picture, worl 


ined for the 
sket. He has licke 
and subterranean rainfalls, 
when he sees smoke 
nel, he folds his cameras ai 


blank films 
room wasteb 


hearest exit. “You can't shoot thr a 
lid wall,” he explains. 
Fox drew this tough photographic as 


signment because of his love for the desert 
For ten years he had lived at various times 
among the sand dunes of southern Cal 
fornia, phi a the desert an 
plants. W Metropolitan W: 
trict began looking for s 

picture record of the 1,000,000,000-g 


me one to ma’ 


a-day water-carrying project ked 
up Bill Fox. 
His lenses have recorded th 


of every unit in the big 
dams and reservoirs; tunnels, si 
conduits; shafts, passages, pu 
pressure lines; a power system, % 
and a distribution system. When trouble 
threatens, one of the first calls goes to Bill 
Fox. He must take pictures b 
after remedies are applied 

When he first unlimbered a camera to 
show a mucking machine tear 


progres 
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14 ore seen corrying a heavy 
board through an underground waterfall in the Son Jocinto Tunnel 


77D Back lighting hel 


Fox to catch dr 
motic shots like # 


rock, he knew nothing of underground pho- 
tography. He saw gray clothing against 
black machines against gray rock. Back 
lighting largely solved the problem for long 
shots. Often he has found himself in 
crowded spaces when he wished for an 
Aladdin's lamp to help him overcome diffi- 
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Water pouring into the end of o tunnel. Fox's 
task wat to record oll phases of the huge job 


A prophetic picture: water standing in o port of 
the vost aqueduct system to supply Los Angeles 


culties that seemed to be insurmountable, 

Valverde Tunnel was being pushed 
through crumbling granite, Without w 
ing, the heading collapsed, crushing steel 
supports as though they were matches, 
One thousand feet of overbearing settled 
with a sigh, leaving a visible trench on the 
surface above, Passing the muck back in 
buckets, mud hogs drove a pilot hole, 400 
feet long, on top of the crushed granite. 
Scarcely wider than a man's body—“looked 
like a rat hole to me,” Fox declared—the 
drift led to a new formation, When the 


miners backed out, Fox crawled in. Near 
the end, fearing any minute he would be 
trapped, the photographer set off flash 


bulbs, took a picture of the formation, then 
backed out on his knees, a distance equal to 
almost two city blocks. Studying the pic- 
ture, engineers planned new supports and 
soon Valverde was completed. 

A few days later, the engineers handed 
him another crawling job. They wanted a 
picture showing work progress inside a 
metal pipe. Fox finished three earlier as- 
signments, and on driving up to shoot the 
picture, he saw sparks flying a long dis- 
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The photographer wos always 
on the spot when @ funnel wer 
scheduledtobe “holed through 


Fireworks from cutting torch inside o metol pipe. 
To get this view, Fox crowled with his comera for 
more than half a mile through the pipe ot the left 


For moving shots, the comeroman built the comera 
dolly below. It is towed by on electric locomotive 


tance away. Dropping to 
his knees, he eased his way 
8,000 feet inside the pipe, 
before coming face to face 
with the cutting-torch ex- 
pert. 
Photog 


phers on the 
surface, blessed with ade- 
quate equipment, know 
nothing of picture taking 
belaw the ground. Tem- 
perature in one tunnel may 
be lower than outside, and 
higher in another. Before 
dropping down a shaft or 
riding a muck train five miles, Fox places 
his cameras in the compressor room or the 
forge room for an hour. Thus they are 
“conditioned” to the air being pumped into 
the tunnel face. 

Compressed air from ten drills, chatter- 
ing as they drive steel into the rock, fills 
the tunnel with a vapor resembling the blue 
haze seen in the mountains. Fox cuts 
through this haze by using panchromatic 
film and light-yellow filters, on both still 
and movie cameras. He purposely seeks 
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thin negatives, and brings out contrast be- 
tween the similar tones by developing nega- 
tives twenty-five minutes instead of the 
customary five or six. 

He employs a historic camera to make 
sound movies. Rummaging around a Los 
Angeles shop several years ago, he found 
the first sound camera ever made for the 
newsreels, a silent machine rebuilt for 
sound, Fox made his own amplifier and 
battery cases, and set forth to take sound 
movies. Pro- (Continued on page 228) 
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Restaurant Has Rack for 


Attachment Turns Fan 
into Hot-Air Blower 


AN ELECTRIC fan may be converted into a 
1,000-watt circulating air heater through 
the use of a novel electric unit. Attached in 
front of the fan by means of four spiral 
springs, the disk-shape attachment has a 
central opening crossed by wire heating 
elements. Air blown through the disk is 
thus heated before it spreads around a room. 
‘The combination is plugged into a wall out- 
let and may be arranged so that both units 
are turned on or off at once. 


Newspapers 


EADING a newspaper 
and eating a meal at 
the same time is usually a 
rather difficult job which 
ends up with a paper badly 
crumpled and a spot or two 
of food on your vest. To 
make the process easier, the 
owner of a Cleveland, Ohio, 
restaurant installed a special 
newspaper-reading rack 
above a wall counter. Over 
their morning coffee or a 
bite of lunch, patrons can 
now read the news easily 
from papers held securely 
on the rack before them, 
while both hands are free to 
concentrate on the business 
of eating. The popularity 
of the idea is evident in the 
picture at the left. 


Food Is Grown 
in Sandbags 


SANDBAGS can be made 
to produce food as well as 
to play their protective 
role in air-raid defense, 
according to an English 
horticulturist who has per- 
fected a new liquid plant 
food. Vegetables planted 
in the sand grow out 
through the bag fabric, 
and are watered and fed 
with the chemical plant 
food, which is piped into 
the base of the sandbag 


Lettuce growing in o sandbog. The hose supplies chemical plant food through rubber hose. 
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Hotel-Roof Bomb Sentry 
Scans Skies for Raiders 


HOTELS generally pride themselves on top-notch 
service in every detail that can make a guest 
comfortable. Even the possibility of an air raid 
does not interrupt that standard in a London hotel 
where a concrete observation room was recently 
erected on the roof for a sentry to scan the skies 
for the first sign of approaching enemy airplanes. 
Guests thus may be warned in time to make for 
the hotel's underground air-raid shelter. 


Tooth-Powder Container 
Prevents Spilling 


To MAKE it easy to place tooth powder on 
a toothbrush without spilling is the purpose 
of a novel powder container recently in- 
vented. When the container is held in posi- 
tion over the bristles of the brush, a lever 
is pressed, and a measured amount of pow- 
der is ejected onto the brush. In addition to 
delivering a measured amount each time the 
lever is pressed, the device also presses the 
powder “charge” into a compact mass so 
that it will not spill. 


Powd: 
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New Blade Sharpener 
Uses Water Pressure 


WATER pressure is used in a new 
type of sharpener for double-edge 
razor blades, The blade is placed be- 
tween the unit's two plastic arms, 
which are then inclosed in a transpar- 
ent cover. By means of a rubber faucet 
adapter, the sharpener is attached to 
a cold-water tap. When the faucet is 
turned on, water is forced at great 
pressure through pin-point holes along 
the razor's edges, which according to 
the manufacturer sharpens the blade 
in about two minutes, 


eased 


The blode is sondwiched between two arms, 
placed in a cose, and the unit attached to 
‘2 foucet, os shown in the top photograph 


is placed on the brush without any spilling 
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Poul B. Stoops in togs 
like @ miner's examines 
some of his mine-grown 
mushrooms. At top, vis 
fors inspect rows of the 
mine's mushroom beds 


At the right, on ossist- 
ant is shown picking 
mushrooms thot actually 
contain sunshine vito- 
min, even though grown 
in fetal dorkness. Lot- 
er, they ore dusted by 
an cir jet, then packed 
in boxes for mor 


strangest mines in the world, are two garden 
beds that may have a great influence on a 
popular eating habit. One is the world’s first elec- 
trically heated mushroom bed, and the other is a 
normal “control area” for comparing results. 
Electric cables buried about six inches below 
the surface of the first plot keep the soil warm 
and speed mushroom growth. While the electric 
bed cost $111.50 and the control bed only $7.55, 


D= inside a Pennsylvania hill, in one of the 
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mushroom spawn planted in the electric bed 
will produce mushrooms in six days, as 
against sixty-four days in the control bed. 
‘The yield from the experimental heated bed 
over a given period was sixty-two and a 
half pounds, and from the control bed, twen- 
ty-four and a half pounds. 

But whatever the results of the experi- 
ment, the place where it is being carried out 
is one of the most unusual farms to be found 
anywhere. Its proprietor, Paul B. Stoops, is 
a former high-school teacher who once 
raised mushrooms as a hobby. When physi- 
cians advised him to retire from teaching. 
his hobby evolved into a business. He leased 
an abandoned limestone mine near Ellwood 
City, Pa., and established his mushroom 
farm in it, Although that was little more 
than a year ago, about 102,000 square feet 
are already under cultivation, and produc- 
tion often exceeds a ton a day. 

‘The mine, entered through a passageway 
in the side of a hill, covers 144 acres and 
includes a twenty-three-acre lake of water 
so clear that it is nearly invisible. The 
entries, totaling thirty-three miles in length, 
are thirty feet high and thirty feet wide. It 
is possible to drive a car for miles in the 
mine without ever seeing daylight. 

Inside the mine, the temperature stands 
at fifty-two degrees F., the year around, 
and Stoops has found it a healthful place for 
himself and his twenty-one assistants to 
work, However, the climate is not so favor- 
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In this experimental electrically heated garden, 


muthroom growth is being studied ond speeded up 


able for automobiles. The damp, cool at- 
mosphere favors rusting, and when a car is 
driven out into warmer air, moisture con- 
denses on every part of it. A year in the 
‘mine is all that any car can stand. 

One of Stoop's most interesting achieve- 
ments is to put sunshine vitamin in a plant 
that grows in total darkness! Vitamin D 
comes from soil which reaches the mush- 
room mine in the form of manure. Stoops 
purchases it in 100-ton lots and has it piled 
in long rows. The manure is converted into 
an odorless humus, a process requiring six 
weeks during which the rows must be 
turned over every seven to ten days. The 
humus is then used to make the beds in 
which mushrooms are grown. Vitamin D in 
the mushrooms comes from the grain con- 
tained in the manure. 

Stoops is not content merely to raise and 
sell mushrooms. He is constantly experi- 
menting to produce better crops and to de- 
velop new edible varieties. One of his am- 
bitions is to develop a stemless mushroom. 
His mushroom mine that used to be a lime- 
stone mine is now a gold mine. Repeated ef- 
forts have been made to induce him to sell 
out. But he intends to continue his experi- 
ments and extend his subterranean acreage. 
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Closely resembling polished walnut, the gunstock and 
fore-end above are actually made of plastic material 


Plastic Replaces Wood 
in Stocks of Guns 


Stocks and fore-ends made of syn- 
thetic plastic instead of wood are now 
being provided for shotguns, and are 
being considered for the mass manufac- 
ture of military weapons. Said to be 
more durable than wood, as well as 
capable of being produced easily in 
large quantities, the material has lower 
moisture absorption and greater resist- 
ance to shock and vibration than wood, 
while presenting the same smooth- 
grained surface effect of fine walnut. 


NewChemical Treatment 
Removes Peanut Skins 


Cnemicat baths that remove the red- 
dish skins from shelled peanut kernels 
have been devised by research chemists 
who claim a new high in freshness and 
flavor for the lowly but popular food 
when thus treated. Heretofore, methods 
of removing the skins have had the ef- 
fect of drying the kernels, splitting, 
shrinking, or deflavoring them, 


Atmosphere Clock Needs No Winding 


REQUIRING no winding 
once it is started, a per- 
petual clock recently in- 
troduced runs without 
further attention except 
for possible periodic ad- 
justments for accuracy. 
Its carefully designed 
and delicately construct- 
ed mechanism is driven 
by a spring that is 
wound by the changes 
in atmospheric pressure 
that constantly take 
place. Similar in princi- 
ple to the familiar aner- 
oid barometer that re- 
cords atmospheric 
changes on a dial for 
predicting weather 
changes, the motor con- 
sists of a hermetically 
sealed drum, one side of 
which is a flexible metal- 
lic diaphragm. From the diaphragm a fine chain 
runs to the mainspring that stores up the en- 
ergy of the diaphragm's movements as atmos- 
pheric changes occur, and releases the energ: 
into the clock gears. A drum-type oscillating 
balance wheel governs the speed of the clock. 
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Atmospheric chonges com- 
press ond expand o sealed 
drum on the back of the 
clock works, shown at left. 
The motion is used to 
supply power 4o the clock 
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Sterilizing mil 
il, 
Fas" pl hops out ff the liquid ‘belt "dowe 


Built-In Electric Heater 
Warns Liquid in Pail 


A GALVANIZED pail equipped with a built-in 
electric water-heating element is now on the 
market. Furnished with a ten-foot rubber-in- 
sulated connecting cord, the fourteen-quart pail 
features an automatic safety device that ejects 
the plug from its socket at the base if the liquid 
contents should boil down to a dangerously low 
level. The pail has many uses in industry, on the 
farm, and in the home, including sterilizing, 
warming water for poultry, cleaning dairy equip- 
ment, heating bath water, cooking boiled foods, 
and warming water for dish washing. 


Flash Light Protects Hikers 


PROTECTION for pe- 
destrians walking at 
night along unlighted 
roads is afforded by an 
inexpensive new flash 
light designed to be 
hung onto the walker's 
belt. Fitted with a 
wooden battery case, 
the light has a trans- 
lucent plastic tip that 
surrounds the bulb and 
gives off a red glow to 
warn motorists. 


Women Meet i in : Fane prenging Contest 


GRANTS PASS, ORE., 
was the scene of one 
of the oddest contests 
ever held, when wom- 
en recently gathered 
from the surrounding 
country to compete in 
an outdoor _paper- 
hanging contest. Striv- 
ing for substantial 
prizes, the female 
paper hangers were 
required to cover with 
wall paper a slab eight 
feet high and five feet 
wide within a time 
limit of three minutes. 
Prizes were awarded 
on the basis of the 
smoothness and even- 
ness of each job to 
those who had finished 
the work within the 
allotted period. A 
group of contestants 
is pictured at work. 
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‘WHEN a well in a western oil field got out 
of control recently and spouted thousands 
of cubic feet of highly inflammable gas into 
the air, oil operators called on the movies for 
help. They borrowed a wind machine of the 


Testing © bone-conduction hearing aid on « dog 
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Movie Hurricane Maker Saves Oil Well 


type that creates storm scenes for films, 
trained it on the well so that it blew the gas 
away from hot boilers near-by, and then 
capped the well after a two-day battle, thus 
preventing a dangerous explosion. 


Hearing Aid for Humans 
Works for Dogs, Too 


‘WILL hearing aids for humans correct pai 
tial deafness in animals? To find out, a 
Kansas kennel owner recently brought a 
partially deaf Dalmatian to Kansas City, 
‘Mo., for a series of tests by experts in hear- 
ing-aid devices. Experiments soon showed 
that instruments of the bone-conduction 
type aided the dog’s hearing, and a special 
unit is being developed to fit the dog. 


“Wool” Made from Corn 


‘WooLLy fibers, with many of the prop- 
erties of the wool of animals, can be pro- 
duced from ordinary American corn, re- 
search chemists have announced. The fibers 
are derived from “zein,” a by-product of 
corn processing, which also can be made 
into plastics and waterproof wrappers. 
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Novel Dressing-Table Mirror 
Head 


Shows Any Part of the 


A TRIPLE dressing-table mirror just in- 
troduced allows the user to see any part 
of the head or face with ease. ‘The adjust- 
able side mirrors, placed to the rear of 
the center mirror, act like the mirrors in 
a periscope to give a view of either the top 
of the head or the underpart of the chin. 


Pivoted so that it con be turned, and with two 
‘anged like @ periscope, this 
triple mirror is ideal for make-up purposes 


of its mirrors 


Do Our Muscles Work When We Think? 


Ir 1s impossible to imagine yourself doing 
something and, at the same time, remain 
completely relaxed, with no muscular re- 
actions, That is the contention of William 
A, Shaw, Columbia University professor of 


Tiny current 
istered on the cathode-ray tube abov 


dicated that the man could not imagine the act 
of liffing his arm when he was completely relaxed 
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psychology, who recently conducted a series 
of interesting electrical tests in a study of 
the relation between muscular activity and 
mental imagery. Electrodes strapped to the 
forearms of subjects were wired to amplify- 
ing equipment and then to a cathode-ray 
tube, where small electric currents created 
by muscle movements were transformed into 
visual lines on the tube's screen and photo- 
graphed. Subjects first relaxed in a cush- 
ioned chair, then picked up a weight from a 
table, put it down, and finally tried to 
imagine, without success while remaining re- 
laxed, that they were picking it up once more. 


" 
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How Many Fish in 


W:= |ATT is happening to the fish in the sea? Do 
we face a shortage of food from this im- 


I 


Wiss source ? 


Some startling news re- 


cently has been reported by ocean-going scien- 
tists who have tagged thousands of fish caught 
above the narrow continental shelf off the west coast 
of the United States. The tiny metal tags, returned 
by fishermen and trapped by electricity in the can- 
neries, reveal that the mackerel is vanishing. 


Survey ship “Bluefin,” one of 
the vessels in which’ scientists 
check movements of fish. Below, 
in tuna off the Mexico coast 


I fishermen yonking 


Elsewhere on the Pa- 
cific and Atlantic, and 
in the Gulf of Mexico, 
state and Federal sci- 
entific sleuths count 
clams, perform surgery 
‘on sardines, tag mack- 
erel, Alaska herring, 
tuna, weakfish, white- 
fish, shad, flounder, 
striped bass, andshrimp. 
From them they are 
learning the secrets of 
the wandering inhabi- 
tants of the deep, to 
protect these food sup- 
plies for the future. 

Every year, U. 8. 
Bureau of Fisheries ex- 
perts tag thousands of 
herring in Alaskan 
waters, then stand 
guard alongside elec- 
tric recovery machines 
in the canneries. Con- 
veyors passing 100 fish 
a second are surround- 
ed by coils within which 
an electrical field is 
maintained, When a fish 
carrying a tag, which 
weighs only one fiftieth 
of an ounce, moves into 
the field, the resulting 
disturbance closes a 
trapdoor, automatically 
boxing off part of the 
chute. While the flow of 
fish halts momentarily, 
herring held in the box 
are fed through the coil 
slowly until the tagged 
individual is isolated. 

The tags have re- 
vealed that herring in- 
termingle verylittle,and 
overfishing in a given 
area depletes it quickly. 
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the Sea? 


Down the Pacific coast near San Pedro, 
the California Fish and Game authorities 
are conducting a mackerel census. Three 
years ago fishermen caught 145,000,000 
pounds of this species, largely within the 
300-mile line between Monterey and San 
Pedro, Last year, only 55,000,000 pounds 
were taken. Meanwhile, from the laboratory 
vessel Bluefin 40,000 mackerel have been 
caught, tagged, and returned to the ocean. 

Poring over charts showing where the 


body of a marked fish 


License plates for the 
fish come in several 
styles. (1) Strop tags 
with tool for clampin 
Them on tail fine (2-3) 
Internal tags of 
ous sizes (4) Celluloid 
disks (5) Metal buttons 
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tagged fish were caught, scientists recently 
learned that not only were these mackerel 
migrating between San Pedro and Monterey, 
but that the various schools come from the 
same stock. Thus, unlike the story of the 
herring in Alaskan waters, depletion in one 
area means depletion in all. To meet this 
challenge, state and private agencies now 
are pooling their efforts to save California's 
mackerel fishery for her fleet of 400 boats. 
In these and in adjacent waters, sardines, 
valuable both as food and 
bait, have been known for 


Some fish are marked 
with strop tags like 
the one shown above 


Fishing for science, 9 reseorch worker hauls 
in a tuna on a trolling line oboord the “Blue- 
fin.” Right, investigators taking a sample of 
water from the bottom of the Gulf of Mexico 


several years to be on the wane. The major 
spawning grounds for the whole Pacifi 
coast lie outside the Channel islands, be- 
tween San Diego and Point Conception, 
some cases 170 miles from shore. How, then, 
do the baby sardines, scarcely as large as 
your finger, manage to reach inshore waters ? 

Again from the Bluefin, the answer was 
sought. Starting from Santa Barbara, the 
little ship ploughed 170 miles due west, re- 
turning along a parallel line thirty miles 
south, At intervals, bottles weighted with 
sand and containing cards bearing instruc- 
tions in Spanish and English for their re- 
turn, were dropped overboard. Numbers on 
the cards indicated where they were low- 
ered into the sea. When the many reports 
are charted, western fishermen will re- 
ceive new light on the effect of ocean cur- 
rents on the distribution of sardines. 

At the same time, fish surgeons of Can- 
ada's Biological Board, the British Colum- 
bia Provincial Fisheries Department, Ore- 
gon's Fish Commission, and the California 
Fisheries Laboratory have undertaken thou- 


To check the drift of 
sordine eggs and lor- 
vee, scientists throw 
overboard sealed bot- 
tles with instructions 
for finders to report 
the place of recovery 


sands of operations on sardines. The fish are 
caught in nets, after which operating teams, 
wearing white canvas gloves to facilitate 
handling their slippery patients, set fever- 
ishly to work. While one expert makes an 
incision for the tag with a sharp scalpel held 
in the right hand, another presses the upper 
and lower lobes of the tail fin together with 
his left hand and notes the sardine’s total 
length on a measuring board. Then tagger 
No. 2 picks up a flat nickel-plated tag, in- 
serts it in the incision, and pushes it within 
the body cavity. The tagged sardine im- 
mediately is dropped overboard. 

Of the 54,000 sardines “planted” as spe- 
cific locations off the California coast, 1,300 
have been recovered by the electric detectors 
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in reduction plants. Some have wandered in 
a few weeks from Santa Monica 1,300 miles 
to British Columbia. 

Off the coasts of Texas and Louisiana and 
between Cape Hatteras and Brunswick, Ga., 
new and more powerful shrimp trawlers 
have extended their operations hundreds of 
miles. Where do shrimp spend their 
winters, when and where do they 
move from place to place? Once more, 
thousands of tags may trick the shrimp 
into revealing these secrets. One lone 
shrimp traveled 300 miles in three 
months along the south Atlantic coast. 

Operating from commercial fishing 
boats, California taggers have applied 
metal identifications to 4,000 yellow- 
fin tuna and skipjack, and not one was 
out of the water longer than twenty 
seconds. These come aboard on barb- 
less hooks, tags are applied on the 
right side, and back into the briny 
goes the fish. 

“Tagging on a commercial boat," re- 
lates H. C. Godsil, one of the veterans 
at the game, “brings more thrills than 
a sports angler may expect in many 
years. Working amidst a seething 
mass of struggling fish, we are lite 
ly drenched in a flying spray of wate 
blood, and slime. Frequently, too, th 
weather rail rolls beneath a wave, and 


The sor 
fisheries sci 
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ine fleet at Son Pedro, Colif. This great industry may b 


on the return roll to leeward everything ends 
up in the scuppers, with the fish actually 
swimming on the deck! 

Not yet has a tagged tuna been recovered. 
Godsil believes that when another 6,000 are 
tagged, however, there will be results, and 
still another sea mystery will be solved, 


saved by the studies mode by 


ists Inset shows fish on a cannery conveyor passing a detector that spots tags 
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William 6. Lo Pierre 
at work at his home- 
mode mass-production 
machine shown below 


WASHING-MACHINE, 
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A mile and 
town, you pull up be y 
one-story structure, nestling on 
the edge of a hillside orchard, 
Once the building w black- 
smith shop. Now it s Wil- 
liam G. La Pierre's one-man, 
mass-production factory—prob- 
ably the most unusual manufac- 
turing plant in the country. 

It factory that Yankee 
ingenuity has produced from 
odds and ends at a cost of 
most nothing. The stove that 
heats the interior in winter was 
ed from a steel barrel. T 
pe moistener, employed in 
ling packages, was produced 
from wooden rollers turned out 
of maple stovewood, a rawhide 
boot lace, pieces of cloth cut 


By JOHN BENNETT 


HAY-RAKE 
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from a child's coat, part of 
a knife used for cutting 
honeycomb, and braces from 
an ancient buggy top! 

La Pierre, genial and 
hard-working, has spent 
most of his life around the 
machines of New England 
textile mills—inventing on 
the side. A few years ago, 
when one of his duties was 
to lock up a mill at night, 
he lost a bunch of keys. As 
a result, he invented and 
patented a simple clasp 
which snaps on a belt and 
holds a key ring so that 
such losses are impossible. 
Several of his friends at the 
mill asked for similar clasps, 
and in a short time La 
Pierre was having a 
steady sale for his hand- 
made product. 

Early last spring, he 
decided to market his 
clasps in quantity and 
started his unique one- 
man factory. All the 
thousands of clasps which 
have been sold in east- 
ern states have come 
from the single room of 
this hillside plant. La 
Pierre is president, treas- 
urer, sales manager, fac- 
tory superintendent, ship- 
ping clerk, and delivery 
man, rolled into one. 

‘The center of interest 
in his factory is the 
mass-production ma- 
chine, capable of turning 
out more than 6,000 of 
the patented key-ring clasps in a single 
working day. It is a masterpiece of odds- 
and-ends creation. 

‘The quarter-horsepower electric motor 
which furnishes the power once saw service 
on a washing machine. The plank which 
forms the base on which the 100-pound 
mechanism rests was originally part of the 


aS 


In this one-room plant, La 
Pierre con turn out 6,000 
hey-ring closps in a day. 
Loft, his stecl-borrel stove 


floor of a farmyard tool 
shed. And the pedals, on 
La Pierre steps to 
operate the machine, were 
obtained from a rack on 
which the drummer of a 
local band once arranged 
his percussion instruments. 

The internal anatomy of 
the machine represents an 
even stranger assortment 
of mechanical remnants. 
A tooth from a hay rake 
forms the tripping mech- 
anism and another tooth 
from a similar source, forged into a flat 
spring, reverses the action of the machine 
at the end of each operation. The camshaft 
came from an abandoned mowing machine. 
‘The angle irons which secure the mecha- 
nism to its plank base were salvaged from 
the wreck of a lawn swing, while a junked 
car contributed the bolts which hold the 


® HOW YANKEE INGENUITY TURNED ODDS AND ENDS 
INTO HIGH-SPEED MACHINERY FOR MASS PRODUCTION 
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various parts of the odd machine together. 

‘The queerest source of all, however, sup- 
plied several gears. Some years before, an- 
other inventive New Englander had operated 
achicken farm near-by. One winter, he came 
to the conclusion that crawling out of bed 
about daylight to feed his flock of 100 hens 
was entirely unnecessary for a man of 
brains. So he contrived an ingenious mech- 
anism to take his place. Each morning at 
feeding time, when the hands of the clock 
reached a certain point, the gears and levers 
of this robot went into action, tipping over 
a small trough and scattering grain over a 
feeding platform. Every one, including the 
hens, seemed satisfied with the arrange- 
ment and the clockwork feeder continued in 
use until the poultryman sold his farm and 
moved away, The new owner, having no use 
for the contraption he found in his hen- 
house, passed it on to La Pierre. And so the 
cogs from this strange device found their 
way into his factory machine. 

‘When La Pierre sets the washing-machine 
motor humming and the odds-and-ends 
mechanism clanging away, he can finish up 


In the “packing department,” cartons of ke 
ring clasps are sealed with the oid of on 
genious tape moistener, seen in detail ot right 


94 


entor oper 
of a rack on 


600 or 700 clasps an hour. Slipping a short 
strip of carbon steel into one side of his 
machine, he steps on a pedal attached to a 
trip lever by means of a length of clothes- 
line. There is a quick shuffling of the parts 
of the machine and out comes the strip, bent 
at both ends. Sliding it into the other side 
of the mechanism, he steps on another pedal 
and completes the operation. The 
finished clasp is kicked out onto a 
chute made of galvanized iron left 
over from a rain spout. From here, 
it slides down into a waiting box. 
When the carton is full, it is car- 
ried to the packing bench. 

Since his first clasp was de- 
signed, La Pierre has produced a 
dozen variations, making the mod- 
els by hand from strips of brass, 
He has planned a new production 
machine with interchangeable 
part any of the twelve styles 
can be turned out as demand dic- 
tates. And, already, he is busy pil- 
ing up metallic odds and ends to 
use in the construction of this 
larger and more elaborate machine. 
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B® What To Wear 
in an Air Raid 


Pedestrians in the British copital weoring white 
coats that make them visible under dim headlamps 


HROUDED in an inky pall, the streets 

of London during a nighttime air-raid 
alarm when all lights are extinguished 
present serious traffic hazards that Brit- 
ish pedestrians are now meeting in a 
number of ingenious ways. White coats 
worn over regular clothing reflect 
dimmed headlights of ears, trucks, and 
busses. White paint marks sidewalk 
curbs, the shoulders of highways, and 
even the treads of stairway steps. ‘The 
former Ambassador to Germany has 
adopted a cane striped with white and 
black paint. And one Englishman clips 
a flash light to the back of his hat. 


At the far right, Sir 
Nevile Henderson, for- 
mer British Ambassador 
to Germany, carrying 
his oi stick. Notice 
the painted stair treads 


Another strange product 
fof the war is the hat 
ht. A flash light 
fitted with a blue-shaded 
lens is attached to the 
hat to protect its conny 
wearer against being hit 
by a car in the darkness 
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Bounty Crop on One Stem 


TWENTY-THREE ears of corn on one stem 
is the agricultural freak that appeared in 
the cornfield of William B. Hewitt, of Coop- 
er's Mills, Me. The ears were knotted to- 
gether in a tangled mass, as pictured above, 


Fire-Extinguishing Gun 
Is Worked by One Hand 


‘Sau to be the only carbon dioxide type of 
fire extinguisher that can be operated with 
one hand, the unit pictured below is aimed 
at a fire like a gun. When the forefinger 
pulls on the trigger, the nozzle discharges a 
thick, heavy blanket of carbon dioxide gas 
that smothers the flames quickly. The noz~ 
zle of the two-pound extinguisher can be 
swung and locked into various positions, to 
furnish the most effective angle of discharge. 


A handy pistol grip permits aiming the extinguisher 


Robot “Rat” Tests Foods for Vitamins 


AN ELECTRICAL “rat” that aids in testing 
the vitamin content of various foods and 
drugs has recently been developed by Dr. 
Douglas J. Hennesy, of Fordham University, 


Minute quantities of vitamins being exami 
apparatus that replace: 
At the right is the "br 


in New York City. Before the development 
of this apparatus, the potency of vitamins 
was generally measured by performing slow 
biochemical tests on live rats, in which the 
substances being exam- 
ined were injected into 
the bodies of rodents, 
and then checked by de- 
termining the physical 
reactions of the rats. 
With the new device, the 
fluorescent illumination 
from a vitamin is regis- 
tered directly by means 
of a photo-electric cell 
and a meter, quickly 
showing vitamin potenc: 
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Riaglio Car Aids 
Glider Pilots 


WO-WAY radio, establishing contact 
between the pilot of a soaring sailplane 
and the driver of a cruising automobile 

on the ground, facilitates the gliding activi- 

ties of a New York glider club. Installed in 
the club's all-metal sailplane is a two-way 
radio set that operates on a frequency of 
five meters and weighs but twelve pounds, 
including the batteries that supply it with — 
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Soaring oloft, the scilplone pilot establishes, two- 
woy-radio contact with the driver of the car below 


power. An automobile belonging to a club 
member is similarly equipped, with a trans- 
mitter installed in the luggage trunk and a 
receiver mounted under the dashboard. Soon 
after the sailplane takes off on a 
practice flight, the pilot or his pas- 
senger in the two-place ship makes 
radio contact with the club automo- 
bile, which is ready to speed to the 
sailplane’s assistance in case it is 
forced to land at a remote point by 
lack of winds or suitable air cur- 
rents of the “thermal” type. The 
radio equipment is also valuable for 
communicating advice and criticism 
from a ground instructor to a fledg- 
ling pilot in the air, 
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Pouring sand into the 
midget wind tunnel to 
separate the grains 
according to the size 


BATHTUB EN 


LASHED by rains and floods, fertile 
‘American farms are slowly being 
washed away. Each year, as water and 

wind ravage the land, thousands of acres of 
rich earth are laid waste by erosion, and 
rivers act like sewer drains to sap away the 
fertility of the land. How can this stagger- 
ing loss be stopped? How can man buck 
nature and win? 

‘These are the problems that face engi- 
neers in a Pasadena, Calif., laboratory where 
science is ferreting out the secrets of nature, 
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JOHN E. LODGE” 


By 


Plan of the apparatus 
used for sorting sand 


GINEERS MAP 


WAR on EROSION 


solving many of her most perplexing riddles, 
and mapping a war that eventually must be 
fought in every corner of the nation to pro- 
tect our farms and watersheds against the 
relentless attack of erosion. 

Through the magic of ingenious labora- 
tory apparatus, scientists of the U. 8. Soil 
Conservation Service and the California In- 
stitute of Technology peer into the depths of 
miniature, man-made rivers and reservoirs, 
chart the scouring action of sand in glass- 
walled channels, and measure the amount 


POPULAR SCIENCE 


HOW SAND WASHES 
In this glass-walled tank, 
ing a spillway, ex: 
the effect of 
falling water on sands of 
various kinds. Marks made 
at intervals on the glass 
thow how the level changes 


MINIATURE RIVER 
The rubber-lined trough be. 
low enables experimenters 
to determine how much sed- 
iment of a given kind water 
can carry ot various speeds 


and speed of water-borne sedi- 
ment rushing down the rubber- 
lined bed of a narrow steel 
watercourse. 

Taken together, these and 
other investigations will, it is 
hoped, reveal how streams pick 
up their loads of debris, how 
they carry their heavy bur- 
dens, and where they 
drop them again, Al- 
ready new facts impor- 
tant to an understand- 
ing of nature's mysteri- 
‘ous processes have been 
discovered, Every year, 
engineers estimate, 
enough silt flows into 
Lake Mead to cover 
100,000 acres to a depth 
of one foot, a rate that 
if allowed to continue 
might by 2239 com- 
pletely fill the huge 
reservoir formed by 
Boulder Dam. Do these 
tiny particles move in 
a riverlike stream un- 
der the surface for long 
distances? How are 
they building up the 
bottom of the big lake? 

A basic unit of the 
equipment used in the 
Pasadena erosion lab- 
oratory is a curious 
wind-tunnel sorter 
Model spillway for measuring force of falling water at various points. | Where silica sand em~ 
Such studies may lead to the development of « “universal” erosion dam ployed in many erosion 
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experiments is classified, not by the or- In this apparatus, o 
dinary sieving methods, but according latticelike structure 
to the speed with which it settles in an agitates the water to 
artificial two-mile breeze. Fed into a 
hopper at one end of the twelve-foot 
wind tunnel, sand is sucked along in air 
currents created by an electric fan, and 
drifts down into sorting pans lining the 
tunnel bottom, the heavier grains set- 
tling near the hopper mouth and the 
lighter ones being carried to pans far- 
ther down the tunnel. 

Sorted sand may then be transferred 
to a steel-walled river, thirty-three inches 
wide and twelve inches deep, where, as it 
moves along with the flowing water, observ- 
ers constantly check its distribution and 
settling characteristics. 

Yet these varied studies of erosion mark 
only the beginning of the work. For air also 
causes tremendous damage by lifting loose 
topsoil off the land, carrying it overland in 
great clouds, and depositing it in an un- 
wanted flood of dust. However, the Pasadena 
technicians, according to their director, Dr. 
V. A. Vanoni, are sidetracking that problem 
until they untangle the mysteries of water 
erosion and provide a practical solution to 
halt its ravages. 


show how sediments 
may be distributed 


Pergola and Fountain Made of Plastics 


Smnirs of thin plastic material woven ina by Nicholas Demikoff, a machinist whose 
basketlike pattern form a novel garden per- hobby is large, elaborate projects using plas- 
gola erected on a lawn in Jamestown, N. ¥., tic materials. As a companion piece to the 

oriental pergola, Demikoff built a plastic 
fountain, elaborately decorated and fitted 
with several tiers of jets. Raw materials 
for the projects were obtained from a 
firm manufacturing plastic articles, which 


Woven strips of plastic materials form this oriental 
pergola, Fountain of right is also made of plastics 
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Record-Size 
Meteor Found 
by Reader 


CALLED the largest 
ever seen to fall and 
subsequently recovered 
in this country, a me- 
teorite that landed in 
Quincy, Il, some fifty 
years ago has just been 
located by Loren C. Cox, 
POPULAR SCIENCE reader, 
using a metal-locating 
device of his own design. 
Cox, whose hobby is me- 
teors, found that the one- 
ton object consisted of 
sandstone and iron. A 
professional rigger lifted 
the huge stone into a 
truck which transported 
it to the front lawn of 
Cox's Quincy home for 
study and display. 


Glider “Thermal Sniffer” 


MEASURING temperatures at the tip of 
each glider wing to within one tenth of a 
degree, and transmitting their average or 
mean to an instrument in the cockpit, are 
the purposes of the “thermal sniffer” shown 
above. So important are air-temperature 
changes in gliding that the device, developed 
by Gustave Raspet, University of Maryland 
student, is considered a gliding boon. 
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L. C. Cox with the recovered meteor and his 


Telescoping Ash Tray 


Sits on Floor or Table 


‘TWIRLING a knob on the top of a new ash 
receiver permits its stand to be lengthened 
or shortened and then locked in position for 
use either as a table or floor model. The 


stand consists of telescoping metal tubes 
set in a circular, weighted base. The tray 
proper has a false bottom which can be 
‘opened by means of a button for dumping 
ashes into an inner container, 


~ 


= 


When the button 
at top is turned, 
the ash receiver 
con be extended 
‘or made shorter 
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Fighting thevAir 


HREE miles above the Army proving. 
grounds at Aberdeen, Md., a 300-miles 
an-hour pursuit plane streaked at full 
speed across the sky. It towed a sleeve 

target, resembling the “wind socks” used at 

airports, 

With cotton stuffed in their ears, specs 
tators watched the Army’s latest antiait 
craft gun go into action. Supersensitive 
shells, detonated by contact even with fab= 
ric, rocketed into the air at the rate of 120 a 
minute from the thirty-seven millimeter 
(inch and a half) weapon. A few seconds 
later, there was a direct hit and the target 
vanished. 

Modern antiaircraft artillery, as exempli- 
fied by guns like this, has turned the tables 
on the air raiders. No longer can bombers 
ignore ground defenses, while raining death 
from the sky. Figures from European bat- 
tlefields show that only one enemy plane 
was brought down by antiaircraft fire, in 
the last European war, to every five shot 
down by pursuit craft—but today that pro- 
portion has actually been reversed. One 
reason is the amazing improvement in 
range, mobility, and speed and accuracy of 
fire in antiaircraft guns developed since 
1918. The other is the innovation of 
“director” fire control, a method of 
aiming the guns electrically, which 


GUNNERS, AIMING BY 
DIAL READINGS, FIRE 


Improved Weapons for 
Antiaircraft Defense 
Meet the Menace of 
Destructive Attacks 
on Our Great Cities 


By ALDEN P. 
ARMAGNAC 


“MECHANICAL BRAIN” COMPUTES 
AND TRANSMITS FIRING 
DATA INSTANTANEOUSLY TO 
DIALS ON FOUR GUNS OF 
ANTIAIRCRAFT aa 


as been developed to its hig 
degree of perfection in this cou 

How the new “director” system 
works, in conjunction with a bat 


tery of four mobile guns that can 
be rushed to any threatened local- 
ity, is shown in an accompanying 
drawing. First warning of an aj 
proaching raider comes from a 
sound locator, whose great horns 
pick up the distant hum of mot 
and propeller. Observers train it 
on the source of the sound, 

night, powerful 

simultaneously to pick up the 

for the gunners. 

‘Then a trained crew brings into 
play an optical height and range 
finder, from which a trailing elec- 
tric cable leads to a ‘mechanical 
brain"—a lightning calculator 
which automatically computes t 
firing data for the guns of the bat- 
tery. Gunners waste no time by 
even glancing at their target. Read- 
ing dials mounted right on their 
guns, they aim the pieces accor 
ingly, and a burst of devastating 


OBSERVERS TRAIN 
SOUND LOCATOR ON 
DISTANT HUM 
OF RAIDER 


i) 


HEIGHT AND RANGE 
FINDER GIVES 
PRECISE POSITION 
OF TARGET 


SEARCHLIGHTS 
ILLUMINATE PLANE 


SYNCHRONIZER 
SWINGS SEARCHLIGHTS 
IN SAME DIRECTION 
AND IN NARROWING 
CIRCLES UNTIL THEY 
PICK UP PLANE 


fire greets the hostile aircraft. The system 
works with such precision, experts declare, 
that it would be considered poor gunnery if 
more than fifteen shells were required to 
bring down a plane flying three miles high! 

Except for larger, fixed antiaircraft guns 
that defend vital outposts like Hawaii and 
Panama, the Army’s standard weapon 
against high-flying planes is its mobile 
three-incher, of which more than 300 have 
recently been completed and many more 
are on order. Its shell, preset by a time fuse 
to explode at any desired altitude, wrecks a 
hostile craft with shrapnel. 


BULLETS 


PMM(GIN) SOCAL 
MOBILE MACHINE 
papip-ring YEW 
‘GUN. 


1D5°MM.(IN) 
GUN 


SN MOBILE 
GUN 


How the mobile three-inch 
gun is mounted for rushing 
fo moot a threat of a raid 
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For use against lower-flying aircraft, 
“pom-pom” and “multiple pom-pom” guns 
are a modern innovation. From clips or 
other automatic mechanism, they fire a 
stream of 114-pound explosive shells—pro- 
jectiles small enough to slip in your pocket 
—with almost machine-gun rapidity. A di- 
rect hit explodes a shell of this type. If it 
misses its mark, it destroys itself harm- 
lessly while still in the air. The U, S. Army's 
version of this potent new weapon, its new 
thirty-seven-millimeter gun, can be adapted 
to the same “director” control as the larger 
antiaircraft artillery. 


Three-inch antiaircraft gun ready for action, Gun- 
ners get the range from 0 dial like that seen below 
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ESIGNED to race across thousands of 

miles of open ocean at a top speed of 
200 miles an hour, a gigantic seaplane con- 
ceived by John Molinet, of Rosedale, N. Y., 
is pictured in the photograph above in scale- 
model form at the U. S. Coast Guard Base 
at Floyd Bennett Field, New York City. 


Large enough to accommodate 500 passen- 


if 


Oscor on the job. At the sight he 
in the arm. No! 
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500-Passenger Seaplane 
Seen in Scale Model 


ger seaplan 


loft, with the model of his proposed 500-pat 
ide plates ore removed fo thow cargo space 


gers, the mammoth twin-hulled craft would 
have screw-type propellers fitted to its hull 
which would drive it over the surface of the 
water at a speed of thirty knots, the inven- 
tor claims. In the air, the plane would be 
propelled by six electric motors, running on 
current produced by generator units burn- 
ing fifty gallons of fuel oil an hour, 


Dummy Flags Customers 
for Service Station 


PAINTED to resem- 
ble a uniformed at- 
tendant, Oscar, a 
life-size dummy’ set 
up in front of a Los 
Angeles, Calif, 
ice station, 
one arm up and 
down as a means of 
attracting the atten- 
tion of passing mo- 
torists. Made of 
sheet metal, the wav- 
ing arm is pivoted 
to a body cut from 
five-ply wood and 

| operated by a mech- 
anism made from a 
truck-type wind- 
shield wiper powered 
by a six-volt sto- 
rage battery, which, 
placed at the base, 
helps to keep Oscar 
from blowing over. 


‘waves 
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Hair-Do Cut-Outs Help Choose Coiffure 


How will a new hair-do look? The slip-on card shows her at o glance 


'WELVE different styles of hairdress 

printed in color on cardboard cut-outs 
enable anyone to judge in advance which 
style of “hair-do” is most flattering. Held so 
that the cardboard coiffure fits around the 


Emergency Tools Stored 
in Air-Raid Shelter 


IN PREPARATION for possible air raids, 
German defense officials in Berlin have out- 
fitted underground shelters with complete 
sets of tools for use in emergencies. In the 
photograph at the right, above the fire ex- 
tinguisher and buckets on the floor may be 
seen a rack containing a shovel, ax, pick, 
hammer, and other tools. 


Fresh Pineapple Juice 


Has Medicinal Value 


Fresn pineapple juice has an important 
medicinal value according to two University 
of Wisconsin research scientists, Julius 
Berger and Conrado F. Asenjo. The juice, 
according to tests, contains a substance 
called bromelin which is not poisonous to 
man but can destroy certain types of para- 
sitic, disease-causing worms. Classified as a 
type of “enzyme,” a complex substance that 
may produce changes in other substances 
without changing itself, the bromelin, after 
test-tube experiments, gave promise as an 
effective worm medicine. Directions for use 
of the new remedy have not been announced. 
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One of the vari- 
ety of coiffure 
masks designedto 
show hair styles 


and face, shown 
e, the user faces a mir- 
ror to see how that particu- 
lar style looks. An instruc- 
tion leaflet is furnished with 
the novelty, showing details 
of each hairdress so that 
the user can duplicate the most becoming 
style after it has been determined by means 
of the cut-outs, rather than by time-consum- 
ing actual trial. Both blonde and brunette 
masks are available, 


Useful implements, ready for ute in any emergency 


POPULAR SCIENCE 


How To Gather Star Dust 


sky onto the earth every year? That 

is the problem being tackled by Har- 
vey H. Nininger, Denver, Colo., meteorite 
expert, who has devised a meteorite-dust 
measurement system that anyone can fol- 
low. To try it yourself, obtain several small 
aluminum pie pans, a few small magnets, 
and a thin rubber bathing cap. After a 
heavy rain has washed the dust on your 
roof down through the gutters to the down- 
spout outlet, cover a magnet with the rub- 
ber cap and collect some of the metallic 
material that has washed down. Viewed 


| | MUCH star dust drops from the 


Collecting meteor- 
ite dust. The metal 
pon, set on a mag 
net, holds metallic 
porticles washed 
down the spout. At 
Fight, another way 
of getting samples 
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through a microscope, the star dust will 
be revealed as tiny spherical particles. 
When the next heavy rain comes, place un- 
der each down spout an aluminum pan set 
on top of a magnet. Meteorite dust washed 
down from the roof will then cling to the 
pan. And if there have been, say, twelve 
days since the previous rainfall, the total 
amount of dust collected, divided by twelve, 
will give you a rough daily average of the 
quantity of star dust that settled on the roof 
during that period. Nininger reports an 
average daily dust fall of about seven 
milligrams to an area of four square rods. 


A.2573-pound meteorite found in California, Such 
“shooting stars” continually drop dust on the earth 
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Theodore Earle puts 
chemical reagent in 
which separates good 


i 


RKING secretly for three years 
in a tiny, vine-covered labora- 
tory at Pacific Palisades, Calif., 
Theodore Earle, a retired mining 

engineer, has perfected a startling new proc- 

@ ess for separating seeds according to their 

ability to grow. To substantiate laboratory 

tests, he has made some 1,200 plantings of 
wheat, barley, sugar beets, corn, carrots, 
oats, and other farm products at three 


glory 
seed separated 
from matt beans 
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By ROBERT E. MARTIN 


southern California ranches Increased 
yields and crops of better quality have come 
invariably from the “separated” seeds. 

Early in 1936, Earle planted blue-grass 
seed in his lawn. It failed to grow properl 
and weeds sprouted in the seeded area. That 
started the retired engineer on the research 
which now seems likely to form an outstand- 
ing milestone in American agriculture. 
Farle, who had taken out forty different 
patents relating to mining, was familiar 
with the froth-flotation process by means of 
which gold is separated from baser min: 
It occurred to him that a similar 
might be used to separate good seeds from 
bad. 

Into an apparatus filled with water and 
resembling an electric washing machine, he 
dumped several pounds of blue-grass seed. 
After it had become thoroughly wet, he 
added a few drops of pine oil and set the 
agitating mechanism in motion. Bubbles 
formed in the water and a soapy froth cov- 
ered the surface. Some of the seeds, becom- 
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ing attached to the rising column of air 
bubbles, rose to the top and were skimmed 


off. Others sank to the bottom. 

Earle planted both kinds of seed in green- 
house trays and awaited results. The seed 
which had sunk to the bottom, he discovered, 
produced a thick, beautiful stand of grass. 
‘The seed that had floated, on the other hand, 
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For practical field tests, the experimenter 
plants eparated" seed on the farm 
hbor, J. C. Perry. The Indian corn 


produced only spindly shoots or devil grass. 

Spurred on by this success, he tried his 
flotation system on other seeds. He bought 
wheat, barley, corn, and oats. In each case, 
the seed which sank produced the strongest 
plants, and the seed that floated proved least 
fertile. Exactly why this occurs, the inven- 
tor is unable to explain. At first, he thought 
it was because fertile seeds were heavier. 
Laboriously, he counted and weighed sep- 
arated seeds of the same variety. Their 
weights were often approximately the same. 
‘He concluded finally that the chemical com- 
position of the seeds varied and the reagent 
poured into the water, usually pine oil or 
synthetic alcohol, had an affinity for the less 
fertile seeds. As a result they became at- 


110 


Pouring barley grains into the frothy mixture in 
the “separator.” When the liquid is agitated, 
less fertile seeds rise to the top with bubbles 


tached to the rising bubbles and were car- 
ried to the top. 

In his earliest tests, the experimenter 
divided seeds into groups of 100 each and 
planted them on moist paper. Later, he used 
ranch plots where the seeds grew under 
natural conditions. 

Spectac results reported from the 
California laboratory, however, are not con- 
fined to grains. Plants which sprang from 
selected muskmelon seed were bearing four 
weeks after others had died of mildew 
Sugar beets grew much larger than their 
neighbors, many weighing ten pounds be- 
fore harvest time. And, in a test of carrot 
seed, Earle found that the good seed pro- 
duced twenty-one pounds against fourteen 
pounds from the poor seed. 

Other work which Earle’s machine ac- 
complishes is stripping the woody coating 
from wheat and other grains, removing tiny 
spores of fungus, and eliminating insect- 
infested seeds. In future years, Earle be- 
lieves, farmers will harvest wheat, corn, 
oats, and other grains and then take them 
to mills where they will pass through giant 
vats and froth-flotation cells to be separat- 
ed. The most fertile grain will be sacked 
for planting in the spring; the rest will be 
marketed for food. 
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Milling Attachment 
for Drill Press 


HOME-WoRKSHOP craftsmen can 
do precision drilling and milling on 
a drill press with the aid of a new 
unit that resembles a compound- 
rest assembly on a machine lathe. 
Nearly seven inches square, the ta- 
ble of the attachment has crossed 
slots for receiving bolts holding the 
vise jaws. Feed screws with microm- 
eter adjustments control a maxi- 
mum table movement of four and 
a half inches. 


Alarm Clock in Rented Plane 
Tells When Time Is Up 


STUDENT pilots, anxious to practice flying tech- 
nique and build up experience in the air, often forget 
all about time, and overstay their allotted period 
aloft, according to Archie Baxter, light-plane opera- 
tor at Floyd Bennett Field, New York City. To rem- 
edy this situation, Baxter, who usually rents his ships 
The new mill out for fifteen, thirty, or forty-five-minute periods, 
drill press. The feed screws. give a.m has installed alarm clocks on the instrument boards 
imum movement of four ond a holf inches to ring down the pilots when their time is up. 


Amazing Siamese-Twin Snakes 
Have One Heart Between Them 


SIAMESE-TWIN snakes, one of nature's rarest 
freaks, were born recently to a diamond-back wa- 
ter snake caught by a University of Michigan 
zoblogist. The tiny reptiles have separate heads, 
tails, and spinal columns, being joined together 
only at the middle. X-ray photographs, however, 
show that they have one common heart. Their 
actions are not codrdinated, and they frequently 
get tangled up, when one wants to head north and 
the other has a fixed idea about going south. 


These little snakes have separate 
heads and tails, but a common heart. 
Travel presents serious difficulties | 
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Surgeons Rehearse Gas-Raid Operation 


Wat would happen if surgeons were sibility, French doctors in Paris recently 
forced to conduct an emergency hospital conducted a major operation, with the pa- 


operation during a wartime gas raid by tient, as well as surgeons, 


ssistants, and 


enemy airplanes? To prepare for that pos- -nurses all wearing gas masks. 
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Fastidious Orange Fancier 
Invents Messproof Peeler 


PoreYE the Sailor never relished spinach more 
than Paul J. Ouellette, Pasadena, Calif., diamond 
setter, likes oranges. But while the brawny cartoon 
sailor man has little difficulty getting at his muscle- 
building greens, Ouellette always had trouble skin- 
ning an orange without having the juice rain onto 
his clothes and the peelings drop all over the place. 
To solve this problem, he fashioned a curved scalpel 
out of a spoon, attached it to what had been the 
handle of an old buttonhook, and then fixed a 
straight steel blade to the other end of the tool. 
With this instrument, Ouellette is happy to report, 
orange peels come off in a jiffy, with no mess. 


Poul J. Ouellette with his novel orange p 
made from a spoon, a buttonhook, and an old k 
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Braille Globe Aids the Blind 


‘To ain blind persons in following the news 
events in Europe and other corners of the 
world, a special Braille globe map has re- 
cently been developed. Small pins on the 
boundary lines of various nations project 
above the surface of the globe to enable a 
sightless person to trace the outline of a 
particular country with his finger tips, and 
thus judge its geographical size, position, 
and relation to the territory of other nations. 
Larger globe projections than those used for 
national boundaries outline the continents. 


Waterfall Washes the Air 
in Paint-Spray Booth 

EXcess paint spray is trapped by a ca: 
cading wall of water in a novel system in- 
stalled recently in an Endicott, N.Y., metal- 
finishing plant to protect workers and re- 
duce fire hazards. Operating his spray gun, 
the painter faces a wall down which flows a 
curtain of water at the rate of twenty-two 
gallons a minute. Air in the paint booth is 
drawn through the water by electric fans 
mounted near the base of the wall. Thus 
the water, which contains a special washing 
compound, traps the excess paint spray, 
making the air in the paint booth complete- 
ly safe for workmen to breathe and eliminat- 
ing the need of face masks. 
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Pins stuck into 
the globe sur- 
face define the 
boundary lines 


Basket Under Car Heater 
Is Stove for Baby's Food 


WARMING the baby’s food when on long 
automobile trips proves to be no problem for 
‘Thomas F. Spackman, of River Grove, Ill. 
Spackman attaches a wire basket below the 
heater underneath the dashboard of his car. 
When mealtime comes around, the heater is 
turned on, and hot air warms the baby's 
milk bottle and other food placed in the bas- 
ket, as shown in the photograph below. 


Hot air from the cor heater warms the baby's meal 
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SUBMERGED U-DOAT SIGHTS FREIGHTER 
THROUGH PERISCOPE APPROACHES WARILY 


DECIDING SHIP 15 UNARMED, SUBMARINE 
RISES 70 SURFACE FOR CAOSER INSPECTION 


FREIGHTER CRE\Y, SIMULATING PAN}: 
TAKES TO LIFEDOATS, ROWS OUT OF RANGE 


TO SAVEA COSTLY TORPEDO, U-BOAT 
SHELLS ABANDONED SHIP WITH DECK GUN 


HIDDEN GUN CREW ON FREIGHTER 
UNMASKS CONCEALED GUNS, BLASTS SUB 


GMARINE,CRIPPLED GY UNEXPECTED 
ATTACK SINKS, LIFEQOATS RESCUE URVIVER 
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O MAINTAIN her vaunted position as mistress 

of the seas, will Britain revive her famed 

World War “mystery ships” for battling the 

menace of German submarines? Officially 
named Q-boats, these vessels were tramp steamers, 
colliers, small oil tankers, and other ships fitted with 
hidden guns and manned by Royal Navy crews 
dressed as merchant sailors. Many an unsuspecting 
U-boat was lured to its doom by the planned, re- 
hearsed tactics of these innocent-looking sub hunters. 
Apparently as defenseless as a wooden duck decoy, 
a weather-beaten tramp steamer would plod through 
the submarine-infested waters of the north Atlantic 
Ocean. Sighting it through his periscope eyepiece, 
the German commander of a cruising U-boat decides 
to save a costly torpedo by sinking the “unarmed” 
cargo-laden ship by shell fire from the submarine’s 
deck gun. As his craft breaks the surface, the cap- 


A deco 
ship isquise to 
pound cn unsuspecting submarine 
with concealed guns. The series 
of drowings at the left shows the 
sequence of events os the under- 
sea raider is lured to destruction 
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tain watches the freighter crew 
dash for the lifeboats in mock 
panic, lower away, and row franti- 
cally out of range of the U-boat’s 
potent weapon. Fooled by this ac- 
tion, he maneuvers his craft in close 
to shell the vessel at short range. 
But suddenly he is flabbergasted to 
see the walls of what had seemed 
to be the tramp’s after deck house 
collapse outward, revealing a sleek 
twelve-pounder gun. With this and 
six-pounders and a machine gun, 
a withering fire is di- 
rected at the suprised U- 
boat, dealing it a death 
blow. 
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Tiny Lights Trace Cyclists Movements 


IN A darkened laboratory at the Lenin- 
grad Institute of Physical Culture, Russian 
athletes looking like ghostly skeletons pedal 
stationary bicycles while experts operate 
special photographic equipment to film the 
movement of tiny lights strapped to the 


Rubber Strap Helps Skiers 


Keep Boots Flat on Skis 


AN INSTEP STRAP of strong flexible rubber, just 
introduced, is designed to aid skiers in keeping 
the heels of their boots down flat against their 
skis in the correct position for most ski running 
and turns. As shown in the photograph above, 
the ends of the strap are fitted with metal arms 
that fasten into an adjustable clamp attached 


to the ski behind the ski harness. 
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rider's legs, arms, and other parts of the 
body. When developed, the films indicate 
the exact path taken by the shoulder, el- 
bows, hips, knees, and ankles of the cyclist 
in action, These records are then charted 
and used in physical-culture studies. 


Accordionlike Tube 
for Tooth Paste 


MADE like the bellows of an accor- 
dion, a metal tube for tooth paste, 
shaving cream, or the like is fitted 
with horizontal, circular plaits. Its 
French inventor claims that the de- 
sign makes it easier to squeeze out the 
contents by pressing it as shown below. 


Pressure on the bottom forces out the paste 


POPULAR SCIENCE 


Four-Ounce Gas-Raid Outfit 
Designed for British Women 


STYLE is the last and not the first factor con- 
sidered in an odd outfit for British women recently 
placed on sale in London. The costume, made of 
lightweight oiled silk in various colors, consists of 
a jacket, hood, mittens, and knee-length pants, all 
guaranteed to repel poison gas. Worn with a gas 
mask and rubber boots, the four-ounce costume can 
be donned in thirty-five seconds, it is said. The 
outfit folds into a small carrying bag. 


Every Letter Is a Puzzler 
on New Jig-Saw Stationery 


RECOMMENDED only for correspondents known to 
have a keen sense of humor, novel note paper now 
available is made in jig-saw-puzzle form so that 
after the writer pens his message in the ordinary 
manner, he can break up the ready-cut stationery 
into tiny "jig-sawed" pieces. These are then mixed 
thoroughly, dumped into an envelope, and mailed. 
‘The dazed recipient must put the pieces together to 
read the letter. 


After o let 


Worn with rubber boots and gas mask, the 
light suit gives perfect gos protection 


Folding Lamp 
for Typewriters 


FURNISHING shadowless 
illumination without glare, 
a lighting unit just placed 
on the market is designed 
specially for use with type- 
writer desks. Fitted with an 
adjustable shade, the lamp 
is held in position above the 
typewriter by means of a 
long metal arm attached to 
the back of the machine. 
‘When not in use, the unit 
may be folded down over 
the keyboard so that the 
The lamp folds against the keyboard so that the desk may be closed desk may be closed. 
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Dr. A. P, Ousdal using @ portable tripod to 


lift @ large fossil sp for loading in 
his special trailer. Above, the California 
physician is seen in a corner of his unique 
"rock library” of relics of prehistoric ages 
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AMATEUR 
COLLECTS 


500,000 
FOSSILS 


of sandstone, scientists at the Univer- 
sity of California at Los Angeles are 
uncovering what may prove to be an archeo- 
logical “find” of immense importance. Em- 
bedded in the rock, which far antedates the 
known beginnings of human life on this planet, 
is an object that appears to be an ancient vase. 
On the exposed edge of the vase are markings 
that may be an inscription in an unknown 
language. 
Credit for the discovery of this interesting 
object goes to Dr. A. P. Ousdal, Santa Barbara 


C wan away patiently at a giant slab 
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physician and amateur paleontologist. Near- 
ly every week-end for twenty years, Dr. 
Ousdal ‘has waded in the Pacific Ocean or 
climbed mountains fringing the deserts of 
the Southwest. Painstakingly he has lifted 
from the earth and the sea fossils ranging 
in size from a thimble to an office desk. In 
his “library ‘of rock” are more than a half 
million relics of the past. 

His collection of storied rocks and fossils 
has spread his fame around the world. On 
and within these ancient volumes are being 
read stories of ancient life hitherto un- 
known, 

Scores of whale skulls and bones, masto- 
don teeth dug within his home city, sedi- 
mentary algw-bearing rock, prehistoric sea 
cows, and parts of many monsters unknown 
today fill his museum, Like a dog burying 
bones, Dr. Ousdal has secreted deep under 
the sand at a dozen points along the 
southern California coast many specimens 
dragged from the sea for future study. 

He has turned up many amazing finds 
during his two decades of roving research. 
As ne subjected thousands of specimens to 
scrutiny, he became convinced that some- 
how, somewhere among these fragments of 
the past he would find some definite link be- 
tween life of the twentieth century and life 
many millions of years before the Chris. 
tian era, long before recorded history began 
to pick up the story of evolution. 

“If only I could focus a microscope on 
these rocks and fossils," he told me recent- 
ly, “I felt I could uncover some really star- 
tling facts.” Nights, week-ends, holidays he 
searched for a way. Gradually, he evolved 
a secret chemical method for softening 
rock. Slowly, he became able to slice very 
thin sections from softened rock and petri 
fied wood. He stained these samples, laid 
them carefully on glass slides. He looked 
through them, made photographs which en- 
larged tiny sections 1,200 times. 

One of these combined a section of fos- 
silized wood and bone from an antediluvian 
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The amateur paleontel: 
ogist removes a bornacle 
from the rib of o pet- 
tified mommal, perhaps 
2 whole or a sea cow 


Right, photomicrograph 
of bacteria that lived 
80,000,000 yeors ago. 
The fossil fish below is 
35,000,000 yeors old 


mammal, perhaps a whale, What he saw 
amazed him. He could scarcely believe his 
own eyes. Again, he sliced away part of 
the fossilized rib of a fish embedded in stone. 
Another time, he removed the hole and 
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In the San Marcos Poss, 
Dr. Ousdal discovered thi 
pears to be an ancient vase 
‘older than the known bs 


capsule formed by wood pulp and termite 
excretions in a piece of fossilized wood. In 
all these samples, some found in geologic 
formations that date them back 60,000,000 
years, he discovered the same things—fossil 
bacteria! Cocci, bacilli, and other germ 
forms well known today. In exactly the 
same forms as the 1939 models. 

Has life changed in 600,000 centuries? 
“Not according to pictures of these bac- 
teria,” declared Dr. Ousdal. “Their struc- 
tures are the same. Such changes as we 
know are largely the results of environ- 
ment." But the doctor, not content to look 
back only upon this brief period in the 
world’s history, searched farther afield. 
One day while walking in the mountains 
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mbedded in stone that is 
innings of man on the earth. 
On its rim is an inscription in an unknown language 


near Bakersfield, he came upon a piece of 
petrified Oregon pine. Geology told him 
this rare find was some 80,000,000 years old. 
Suspecting he had made a spectacular dis- 
covery, he hurried back to his laboratory, 
and there trained his microscope upon a 
transparent slice of the fossil. 

The microscope enlarged the muscular 
structure, and showed him he was looking 
through the wall of a beetle’s intestine. 
Photographs reveal the petrified bacteria, 
as small dots in definite colonies. 

Dr. Ousdal, a native of Flekkefjord, Nor- 
way, thanks his love of walking for inter- 
esting him in paleontology as a hobby. 
Shortly after moving to Santa Barbara he 
and Mrs. Ousdal began to take daily hikes 
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on the near-by beach. He was attracted by 
the unusual formations and odd specimens 
washed up by the waves. His early finds 
were parts of petrified whales, and before 
long he discovered mastodon teeth older 
than any unearthed in the Brea pits at 
Los Angeles. 

Although he roams far afield, sometimes 
300 miles distant into the mountains and 
deserts along the California-Nevada bor- 
der, his principal hunting grounds extend 
only two miles along the beach, where fos- 
sils may be seen easily under the water at 
low tide. From this stretch and near-by he 
has uncovered more than fifty tons of petri- 
fied materials, some pieces weighing thou- 
sands of pounds. The history these cover 
staggers the imagination, representing as 
they do the rise and fall of continents, the 
birth of new lands and the voracious appe- 
tite of the sea in swallowing them anew. 
No less than a dozen whale skulls dot the 
exhibit, One of his rare discoveries is a 
complete spinal column, unbroken from the 
lumbar to the small end vertebra, exhumed 


Here Dr. Ousdal is compar- 

.g an elephant tooth, which 

@ obtained from Alaska, 

‘of mastodon teeth 

which he himself discovered 
working ot midnight 

in his home city. At the 

Fight he displays the skull 

and a false rib from a 

prehistoric whale’s remains 
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by him from out of the side of a mountain. 

Dr. Ousdal often works by the light of 
the moon, especially when near inhabited 
areas, where people might think him 
“queer,” or officers of the law might take 
steps to halt his work. To ease his labors, 
he has developed a special trailer, tripod, 
and winch with which to drag heavy pieces 
from their resting places and lift them into 
the vehicle. He calls the outfit his “fossil 
wagon.” 

His is truly a hobby, in that he derives no 
money profit from his labors, But he has a 
definite philanthropic aim. He hopes to 
bring about the establishment of an aquari- 
um in which live fishes and marine plant 
life would thrive alongside the fossils, which 
would illustrate the life that preceded the 
present stage in nature's evolution. “Only 
by comparing the present with the past can 
we learn the significance of the past,” he 
declared. His collection would be his offer- 
ing to such an undertaking, a biological in- 
stitution such as has never been opened to 
students of life. 


Pocket-Size Sander 
Renews Worn Reeds 
of Wind Instruments 


MusIcIANS who play wind in- 
struments employing reeds 
should welcome an economical 
reed-sanding device now avail- 
able. Instead of being discarded 
after long usage, the reed may 
be sanded down and reshaped to 
give it new life, The reed is first 
placed on the polished metal 
plate of the unit, and then 
stroked with an abrasive cloth 
wrapped around a flexible roller, 
as shown below. 


_ aa ‘ - - 


Barrel Pusher Is Time Saver 

‘Time and labor are saved in moving barrels and large 
drums by a novel pushing device just placed on the 
market. Four caster wheels are mounted on a frame- 
work fastened to a long handle, as shown in the illustra- 
tion above. By manipulating the handle, a workman 
finds it easy to push loaded barrels along the floor, and 
to steer the rolling drums by exerting pressure toward 
one side or the other. The device weighs only six 
pounds and is extremely easy to use. The sonder fits inside for carrying 


Nuts (and Bolts) Lure Pet Squirrels 


Despre the fact that all the nuts lying as a home. Domiciled in a cardboard box, 
around are crackproof, a family of baby the tiny rodents scamper around the work- 
squirrels has adopted the automobile repair benches and tools with the greatest content- 
shop of Eddie Power in Great Neck, N. ¥., ment as Power goes about his work. 


Undounted by inability to crack the 
nuts they pick up in Eddie Power's 
cute repair shop, the squirrel family 
shown obove stays perfectly hoppy 
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Fish Ride Elevators and Trucks 


NABLE to climb through the 

tumbling waters that cascade 
over Grand Coulee Dam on the Co- 
lumbia River in Washington, tens 
of thousands of salmon heading up- 
stream to spawn are being lifted in 
electrically operated elevators, 
transferred to ice-chilled trucks, 
and released in four near-by 
streams. The elevators have been 
installed at Rock Island Dam, 100 
miles downstream from Grand 
Coulee. Here, migrating fish are 
trapped and dumped from ele- 
vators into specially constructed 
trucks. To reduce the temperature 
of the Columbia River water to the 
temperature of the Wenatchee, 
Entiat, Methow, and Okanogan 


Loading Columbie River salmon into o truck 
that will take them to spawning streams. In- 
set shows truck being iced to chill wat 


At their destination, fish are dumped into a tributary stream 


rivers in which they are ultimately placed, and the Okanogan, because this variety fre- 
from 800 to 1,200 pounds of crushed ice is  quents only the streams that have lakes in 
carried in each truck. Chinook and steelhead their courses. Barriers in the rivers and 
salmon are placed in all four rivers, while their tributaries confine the fish to certain 
bluebacks are planted only in the Wenatchee streams in whose headwaters they spawn. 
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PLATE HOLDS GLASS. For s 
luncheons ond suppers, the 
hold glosses or cups and 


CABINET KITCHEN. The cobinet 
‘obove houres a complete kitchen, in- 
cluding electric stove, refrigerator, 
sink, and storage space, os at right 
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CHEESE CONTAINER 


xd with a mire 9 
vinegar ond salt below it 
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CAKEPROOF SALT SHAKER. Solt always 
comes freely from the cone-shaped opening of 
this new shaker, part of a pepper-and-salt set 


SYNTHETIC.RUBIER, MITTENS | proteét the 
housewife's hands while cleaning si 
forming other fosls. They resist ocid ond ltali 


CLEANING GLASS 
COFFEE MAKERS 
jis simplified by the 
brushes ot left, with 
2 handle that’ gives 
them o rotery motion 


KITCHEN COMBINATION. A mixer, 
food chopper, fr icer, and potato 
ricer are combined in the versatile 
kitchen tool shown above and at 
The various units are easily attached 
to @ stand on a base with rubber feet 


JANUARY, 1940 125 


Police Cycles 
Get Powerful 
Loudspeakers /4 


The policeman talks 
into a microphone con- 
nected through an am- 
plifier to a spe: 

over the front w 


air raids, and direct pedestrians to 
the nearest underground shelter, British officials 
have installed public-address systems on police 
motor cycles in London. The loudspeaker is 
mounted in the normal headlight position, while 
amplifier and batteries straddle the rear wheel. 


Clamps Make Tire Chains Go On Easy 


STRUGGLING to put 
chains on the tires of 
an automobile is a thing 
of the past, according 
to the makers of a 
chain clamp just mat 
keted. Made of spring 
steel, the clamp is 
clipped snugly onto the 
tire, and the chain fas- 
tened to hooks on the 
side of the clamp. Then 
the car is driven for- 
ward until the wheels 
have made one com- 
plete revolution, and 
the chains are in posi- 
tion for permanent fas- as Ps 
tening. Hooked on the clamps, the chains circle the wheels as the cor moves ahead 
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NEW YORK CITY has 2,000 families that 
receive their mail by Rural Free Delivery. 


OCEAN SUNFISH between birth and ma- 
turity, increase their weight as much as 
60,000,000 times. 


their stomachs secrete hydrochloric acid. 


TICKS are not insects. 
NAW, THEY ARE 
ox! xO? 
=O?! 

&% ests! 


ONLY TEN of the seventy-cight principal 
farm-crop plants in America are native to 
the country. 


STRATOSPHERE balloons rise about fif- 
teen additional feet for every pound that 
can be saved during construction. 

ARGENTINA specifies the exact tone for 
all automobile horn: 


BABY WHALES weigh about seven tons 
at birth, 


supporting sixty wires, would be needed to 
carry all the wires c ie modern 
cable less than thre 


JACKS for children are now made of 
bright-colored plastics. 


CARRIER PIGEONS brought first oficial 
word to Rom 


ANACONDAS, eighteen feet I 
times give birth to as many as seven 
three baby snakes, having a com 
length of more than 200 feet. 
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Jacketed in steel 
mesh like a c¢ 
of mail, the eer 
shoe resists cuts 
from skate blades 


Slashproof Hockey Shoes 


‘To PROTECT the feet and ankles of ice- 
hockey players from injury by the slashing 
skate blades of other players, a new type of 
skate shoe has been devised. Except for the 
toe portion, the exterior of the shoe is com- 
pletely covered with a tough protective 
layer of strong steel mesh. 


Archers’ Crimping Tool 
Applies Arrow Tips 


METAL tips and “nocks” for fitting ar- 
rows to bow strings are easy to crimp on 
arrow shafts with a novel archers’ acces- 
sory just marketed. When the nock or tip 
is slipped on over the arrow shaft, the lat 
ter is placed in the hand machine as shown 
below. Turning a wheel then crimps the 
nock or tip permanently to the wood. 


Crimping on on arrow nock with the handy unit 
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hie 


After the polarizing filter is adjusted by 
is swung sideways and down over the camera lens 


Novel Enlarging Easel 
Assures Even Margins 


EVEN margins on enlargements made on a 
new easel are assured by the action of a me- 
chanical guide that sets the position of the 
edges of the paper when a handy button is 
moved. After setting the paper by means of 
the device, the user then lowers two hinged 
margin arms over the paper, and moves 
them into place according to the position 
indicated by a white marker on the black 
metal strips, to give the desired width to 
the margins. 


LATEST 


Direct-View Polarizer 


Swings Down over Lens 


To SAVE time in adjusting a polarizing 
filter to the right angle for cutting down 
glare, a figure-8-shape filter holder, pivoted 
at its center, has been developed for min- 
iature-camera use. The upper half holds the 
filter in a convenient position for viewing 
the scene to be photographed, and the lower 
half fits over the lens. By rotating the filter, 
the proper setting is determined. The upper 
half is then pivoted sideways through a 180- 
degree arc into position over the lens, where 
its filtering powers are identical with those 
of the original sighting position, 


~ . 
The poper is first sot flush against a guide bar 


Automatic Device 
Tests Accuracy of 
Camera Shutters 


CAMERA owners visiting 


of a camera's shutter is indicated on the lorge scale 
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@ recent photographic ex- 
hibit were given an oppor- 
tunity to check the accu- 
racy of the speed settings 
of their camera shutters 
with the unusual tester 
shown at the left, Placing 
a camera in an opening in 
the device and flicking the 
shutter at a given speed 
gives an immediate check- 
up on the shutter’s condi- 
tion. Measuring exposure 
speeds between a twenty- 
fifth and one two thou- 
sandth of a second, the ap- 
paratus discloses any 
shutter inaccuracies. 
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PHOTOGRAPHY AIDS 


Sooked in developer before the pro 
mode, the peper develope under the eslarger 


Lighting Outfit Is Portable 


UNFOLDING to a maximum height of ninety-four 
inches, a photographic lighting unit just developed 
consists of a pantographlike standard that supports 
two reflector and lamp units and a light-diffusing 
screen at its top. The device stands upon a caster- 
equipped case when in use. The entire assembly folds 
up into the case for carrying. 
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New Chemical Lets You See 
Enlargements Developing 


PERMITTING control of density in enlargements, 
a new developer lets the photographer watch the 
image develop under his enlarger. Furnished in 
powder form, the developer is mixed with water, 
and the sensitized paper is soaked in it for thir- 
ty seconds. At any time during projection, devel- 
opment may be examined under a safe light. 


Preset Exposure Meter 


SETTING a dial on a 
new photo-electric ex- 
posure meter to any 
given combination of 
film-emulsion and shut- 
ter speeds—if used with 
a movie camera, film 
speed and frames to 
the second—gives a di- 
rect reading on its dial 
of the proper aperture 
for snapping a scene at 
which the meter is 
aimed. 


129 


PORULAR S 


Ck 


O\weotion 


out of the twenty posers right, pat yourself on the 
back. If you get nineteen, ask the boss for o rai 


If you get eighte 


jMiaray eed 
ieee 


Archimedes declared he could move the 

earth if he had /a) the power to divert 
the Gulf Stream (b/ a pendulum with a 
length of 3.1416 stadia (c) a daily diet of 
spinach (d/ a fulcrum on which to place 
a lever. 


2 “Mansard” is the name given to a kind 
of (a) pavement (b) roof (c) automatic 
loom (d) flask used by chemists (e/ bridge 
truss. 


‘The metatarsal arch is a part of (a) a 
Gothic-style doorway (b) a suspension 
bridge (c) your foot (d) a rainbow. 


To an Army man, “ordnance” means 

things like (a) corned beef and cabbage 
(») artillery and shells (c) strategic sup- 
plies of rubber, tin, and chromium. 


5 A light year is (a) a year of minimum 
sun-spot activity /b) the distance that 
light travels in one year (c) any year ex- 
cept leap year. 


6 All gases are highly (a) inflammable (0) 
compressible (¢) active chemically (d) 
concentrated fifty miles above the earth. 


7 Aliter (pronounce it “leeter”) ts alight- 
ly more than a /a) bushel (b) ton (c) 
fathom (d) quart (e) yard. 


Q The South Pole was discovered by (a) 
Peary (b) Byrd (c) Amundsen (d) 
Shackleton (e/ Scott. 


Nonferrous metals (a) never rust or cor- 


rode /b) do not expand or contract ap- 
preciably with temperature changes (c) 
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‘Answers on page 235 


contain no iron (d) will not conduct an elec- 
tric current. 


10 A,famous and beautiful temple of an- 
cient Greece was the (a) Louvre (b) 
Colosseum (c/ Kremlin (d) Parthenon. 


1] An.gstuary is (a) the wide mouth of 

tidal river (b) a rider on horseback (¢/ 

a large bird of prey (d) a man who calcu- 

Jates insurance risks and premiums. 

2 Atmospheric pressure is greatest (a) 
on a mountain top (b) in a deep mine 

(c) at sea level. 


 Xour pitultary gland is in your (a) 
stomach (b/ head (c) throat (d) liver. 


14 An induction coil is a kind of (a) water 

heater (b/ electrical transformer (c) 

condenser for stills (d) watch spring. 

15 The radiator of an automobile should 
be kept filled with /a) gasoline (b) oil 

(c) water (d) compressed air. 


16 1 case the Panama Canal were put out 

of commission, ships would have to 
travel around (a) Cape Hatteras (b) Cape 
Horn (c) the Cape of Good Hope. 


7 As you travel away from the equator 
and toward the pole, a degree of longi- 
tude becomes (a) longer (b) shorter (c) 


thicker (d) wider. 
18 You see no stars at noon because (a) 

they have moved to the other side of 
the earth (b/ clouds are in the way (c) re- 
flected sunlight from the sky outshines them. 


19 A motorist gets more miles to the gal- 
lon in Canada than in the United States, 
because (a) engines run more efficiently in 
Canadian air (}) the roads are smoother /c) 
the British gallon is bigger than ours. 
20 Awmell-dressed citizen of ancient Rome 
wore a (a) shako (b) cummerbund (c) 
parka (d/ fez fe) lei (f) toga (g) sarong. 
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Un-Natural History -2%,.. 


ROLL-WING CRICKETS, oF THE 
HIMALAYAS, ARE SAID TO ROLL 


UP THEIR WINGS LIKE 
WINDOW SHADES 


UGLIEST ANIMAL IN THE 
WORLD, THE AFRICAN 
WART HOG | so 
SUSPICIOUS THAT IT ALWAYS 
ENTERS ITS HOME BACKWARD J 


UNTOUCHED, 
NATURAL 
POSITION 


GIANT WALKING STICKS in 
: THE MALAY PENINSULA ARE 
Ip You TOUCH A MORE THAN AFOOT LONG AND, 
SENSITIVE PLANT, IT COLLAPSES | THICKER THAN A MAN'S FINGERS 
TS LEAVES RAPIDLY IN THREE WHEN ONE TAKES FLIGHT FROM 
MOVEMENTS! FIRST THE LEAFLETS | A BUSH, IT LOOKS, 
CLOSE IN PAIRS, THEN THE FOUR | LIKE A BRANCH A \ 3 
LEAF BRANCHES APPROACH WITH WINGS? 
EACH OTHER, AND THE MAIN 
TEAFSTALK BENDS COWNS 


tT 


\ BEETLE 


PA PENGUIN 
LIKES TO CART AN vc 
EGS AROUND IN A FOLD OF SKIN BETWEEN HIS 

ABDOMEN AND HIS WEBBED FEET! WHEN HE CANT 
SNITCH THE EGG FROM THE MISSUS. HE Se 
USES A SMOOTH, ROUND STONE? cme a5 9 


THE LARVA OF THE 

WAX INSECT PRovipEs 
THE FINEST COMMERCIAL 
WHITE WAK OF CHINA? 
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He began playing the blowtorch flame 
over the muffler outlet pipe, and in 
2 few seconds water wos dripping out 


... SAYS GUS WILSON 


HAD come on cold during the night—the 
first real cold snap of the winter. So Gus 
Wilson and Joe Clark had come down to 
the Model Garage earlier than usual that 

morning. They knew that they had a busy 
day ahead of them. 

es,” Gus agreed with his partner as he 
pulled on his overalls in the snug little office, 
“when winter comes a lot of automobile 
grief comes with it. Some of it is unavoid- 
able, of course, but more of it isn't. Most 
drivers in this town are careless. Take cold- 
weather starting trouble, for example. I'd 
say that ninety percent of it is caused by the 
lack of a good hot spark. Well, to get a hot 
spark you've got to have a fully charged 
battery. Batteries are likely to run down 
quickly when it is cold—they don’t func- 
tion as efficiently as they do in warmer 
weather, and they have harder work to do. 
How many of our customers do you sup- 
pose pay any more attention to their bat- 
teries in winter than they do in summer? 
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Darn few of them! Most of them don’t even 
bother to throw out the clutch when they 
step on the starter on a cold morning. They 
run their batteries down by making them 
turn over the transmission countershaft 
gears in the stiff, almost solid lubricant in 
the transmission case. They don't seem to 
realize that...” 

“All right, all right!” Joe interrupted. “It 
people drove cars the way you think they 
should, we'd soon have to go out of business 
for lack of customers. Now, the way I look 
BEI cas 

Gus was grinning; it was his turn to inter- 
“Don't you hear that telephone ring- 
g?”" he demanded, and went into the shop. 
A little later he heard his partner telling 
Harry, the grease monkey, to take the 
wrecker and bring in a car. 

Inside of fifteen minutes Harry was back 
with Dave Sledd’s sedan in tow. Dave got 
out and grinned at Gus. “You like myster- 
ies,” he said, “so I've brought you one. Why 
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does this car run with four, five, six or seven 
spark plugs in, but go dead with all eight of 
them in? Figure it out. Quick now!” 

“Sounds more like a riddle than a mys- 
tery,” Gus said. “What's the big idea?” 

Dave lit a cigarette. “Here's the sad 
story,” he said. “This is the third winter I've 
had this car, and until last night I never had 
a bit of trouble getting it started. Yesterday 
evening I drove down to my married sister's 
with the old bus running swell, and parked 
in front of her house about half past eight. 
We got into a bridge game, and it was after 
twelve when I came out. By that time it 
had turned bitter cold. When I stepped on 
the starter the engine turned over a few 
times in a sluggish sort of way, and then 
quit. 

“I kept on stepping on the starter, and the 
engine kept on starting and quitting, until 
I'd run down my battery. By that time Vic 
--he’s my brother-in-law—had come out. 
He got his car and pushed me for a block. 
Same result. Then he pushed my car back 
to his garage. 

“Vic is a good amateur mechanic, and he 
knows something about automobiles. His 
garage is heated enough to be comfortable, 
50 we really went to work on my bus. We 
took the battery out of his car and put it in 
mine, and then we checked the wiring and 
the distributor and the gas line, but we 
couldn't find anything wrong. 

"Finally we decided to check up on the 
spark plugs. When I had four of them out, 
Vic stepped on the starter, and the engine 
took off. It made a lot of racket, but it kept 
on running. 

“We thought we had the trouble licked 
then; that it was caused by a defective spark 
plug. All the four I'd taken out looked 
O.K., but Vic had some new ones, so we put 
them in. But when I stepped on the starter 
the engine just turned over a couple of 
times, and then by golly it stopped again! 

“Then we started 
experimenting. We 
tried the engine with 
five and six and seven 
plugs in, and it ran. 
But every time we 
put in the eighth plug, 
it would stop as soon 
as it got started. 

“By that time it 
was after one o'clock, 
and we were feeling 
hungry, so we went in 
the kitchen to see 
what we could find in 
the refrigerator. My 
sister came down and 
made us some coffee, 
and I guess we were 
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in there for about half an hour. Vic said he 
wasn't going to need his car today, so I 
could have it. But before we put the battery 
back in his car, I gave mine one more kick 
—and it started right away and ran smooth 
as sirup! 

“It was too late to do any more trouble 
shooting, so I put my battery in the back of 
my car to bring around to you for recharg- 
ing, and drove home. When I got there I 
started to look things over again, but my 
garage isn't heated, and in a few minutes 
my fingers were all thumbs. I couldn't fig- 
ure out what the dickens had been the mat- 
ter, but so long as the engine was running 
again I decided to leave well enough alone, 
and went to bed. 

“This morning I didn’t think anything 
about the car until I stepped on the starter. 
‘Then the same thing happened—the engine 
turned over and then went dead. I tried it 
several times, but the same thing always 
happened. I didn’t want to run Vic's battery 
down the way I had mine, so I gave you 
people a buzz on the phone. Now it's your 
headache.” 

Gus raised the hood and took out one of 
the spark plugs. “I doubt if this is what I'd 
call a headache," he said. “Step on her.” 

‘The engine started promptly and ran 
noisily. “I told you that it would do that,” 
Dave said. “As soon as you put the plug 
back it will stop.” 

Gus walked around to the back of the car 
and stood there for a few seconds, then went 
over to his workbench and fired up a blow- 
torch. Then he replaced the plug, closed the 
hood, and went back to the rear end of the 
car. 

Dave followed him. “What are you going 
to do?” he wanted to know. 

‘Get your engine running right for you, of 
course,” Gus told him. He began playing the 
blowtorch flame over the muffier outlet pipe, 
and in a few seconds water began dripping 
from it. “Your only 
trouble is that water 
condensed from the 
exhaust fumes has 
collected in the muffler 
pipe and frozen. The 
pipe is plugged sol- 
id with ice. The ex- 
haust can’t get out, so 
of course it sets up a 
back pressure which 
kills the engine. Tak- 
ing one of the plugs 
out leaves a hole 
through which the 
back pressure can es- 
cape, so your engine 
runs. Savvy?” 

Water was trickling 
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out of the pipe in a stream now. Gus got an 

old file from his bench, and worked it up 

into the pipe a few times. Then he picked 
~ several chunks of ice out. 

Dave Sledd's face got red. “I'm a bone- 
head,” he said bitterly. “Why, last night I 
had the explanation right under my eyes, 
but I was too dumb to dope it out.” 

Gus laughed. “You mean that you noticed 
@ pool of water on the garage floor under 
the rear end of your car when you came out 
from that free-lunch session in your sister's 
kitchen,” he guessed. “Naturally, the ice in 
the muffler melted after the car had been 
standing in a heated garage for a couple of 
hours, That was a tip-off, of course, but— 
well, every man to his trade. Try her now. 


'HE engine ran smoothly and quietly. 

“That's fine,” Dave said. “But how can 
I keep the same thing from happening 
again?” 

“Well, I fixed one last year by drilling a 
small hole in the underside of the muffler,” 
Gus told him. “That let most of the water 
drain out. But to be on the safe side, in 
really cold weather race your engine for a 
few seconds just before you switch it off. 
‘That will blow out the condensed moisture 
before it has a chance to freeze.’ 

‘Ten minutes after Dave Sledd had driven 
on his way, Joe brought an elderly man 
whom Gus didn’t know into the shop. “This 
is Mr. Sinclair,” he said. “George Knowles 
sent him around to us. He's having a little 
starting trouble.” 

“That's putting it too mildly,” Sinclair 
protested. “I'm having a lot of starting 
trouble. It’s this cold weather, I suppose. 
I’m a salesman, and I stayed here in town 
last night. Left my car parked in that lot 
back of the hotel. When I tried to get it go- 
ing this morning the starter worked, but I 
couldn't get even a cough out of my motor. 
After I'd tried for a while, and my battery 
was getting weak, the fellow who runs the 
parking lot gave me a push with his car, 
and after a block the motor took hold and 
ran all right. Thinking that I wouldn't have 
any more trouble, I went into George 
Knowles’s store, and sold him a bill of goods. 
‘When I came out and stepped on the starter, 
it was the same as it had been before—not 
a cough. George got me going by pushing 
me, and suggested that I'd better come in 
and see you. My car's 
outside, with the mo- 
tor running. I was 
afraid that if T shut 
it off I couldn't get it 
started again.” 

Harry drove the 
car into the shop. The 
engine was running 
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normally. “Cut it off,” Gus told him. “All 
right. Now step on it’ 

The engine wouldn't start. Gus tilted his 
cap over one eye as he reflectively scratched 
behind his right ear. Then he looked over 
the coil, switch, and wiring. Everything 
seemed to be in good order, but there wasn't 
any spark. 

“I had a new switch installed, and the wir- 
ing gone over, only a week ago. Everything 
was all right then,” Sinclair said. 

Gus nodded and began to examine the 
distributor. “Here's the cause of your start- 
ing trouble,” he said after less than a min- 
ute. “And the cold weather hasn't anything 
to do with it. Take a look at these screws— 
the ones that hold down this plate to which 
‘one of the points is fastened. Notice that 
they are a little loose? Some one who was 
working on your car forgot to tighten them 
thoroughly and they gradually worked so 
loose that now there isn't any electrical con- 
nection, 50, of course, you can’t get a spark.” 
He cleaned the part of the plate under the 
screw heads carefully, and then tightened 
the screws. “Step on her, Harry,” he direct- 
ed. ‘The engine started promptly. 

“That's quick work,” Sinclair said. “But 
there is one thing which I suppose is clear to 
you, but which just doesn’t make sense to 
me. You say that it was because those 
screws were loose that I couldn't get a spark 
to start my motor. I’m willing to take your 
word for that, But I'd like to know how the 
dickens I got a spark to keep the motor 
running after some one had started my car 
by pushing it.” 


AT'S easy. Vibration,” Gus explained. 

‘As soon as your engine began turning 
over fast, it set up vibrations in the dis- 
tributor that caused contact. Then so long 
as your engine was running you had an 
electrical connection, and a spark. AS soon 
as you shut it off, you lost both. Well, it’s 
all right now.” 

Jobs came into the Model Garage fast 
that cold day, and Gus and Harry were 
busy thawing frozen radiators and adjust- 
ing carburetors while Joe played a merry 
tune on the cash register. But for once, 
it didn’t make Joe look very happy. 

“What's eating you?” Gus finally asked. 

“Oh, as soon as real winter steps in, I 
get a cold.” Joe grumbled in complaint. 

“So!" observed Gus. 
‘Kind of sore because 
you've got to give Doc 
Marvin a few of your 
hard-earned dollars? 
Remember, there’s 
one consolation. In 
this weather, cars can 
catch cold, too!” 
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TAKING BETTER PHOTOS» WINTER SPORT? 
RADIO~ SHOP HINTS~ FURNITURE> SHIPSHAPE HOMB 


A 30-watt fluorescent portable 
unit throws a strong, glor ‘ 
light ver a basement workbench 


rr | 


Pointers on Installing the New 


FLUORESCENT LAMPS 


available in most electrical supply 

houses, produce a quality of light that 
is the nearest approach to daylight yet at- 
tained by practical, everyday means. Their 
efficiency is also much higher than that of 
comparable incandescent lamps. 

‘A good place to try out one of these amaz- 
ing daylight tubes is over the bench in the 
home workshop, or, in fact, in any installa- 
tion where perfect illumination is required 
for very fine or exacting work, such as re- 
touching photos, servicing radio sets, build- 
ing models, making jewelry, or doing deli- 
cate needlework. Increased comfort and 
efficiency and the reduc- 
tion of heat offset the 
higher first cost of the 
lamps. 

In the basement in- 
stallation shown above, 
a troughlike reflector 
and two chains comprise 
the fixture, with a pull- 
chain switch and a rub- 
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They Rival Daylight 
in Hlumination but 


By 
HAROLD P. STRAND 


ber cord and plug. The chains hang on two 
hooks in the cellar timbers, so the fixture is 
easily moved about to hang up anywhere. 
A 30-watt tube is used. 

Fluorescent lamps are made in sizes rang- 
ing from a 15-watt, 18" tube to a 40-watt, 
48” tube. Some are 1” in diameter, others 
114". ‘The tubes contain mercury vapor and 
argon gas, and at each end, inside, is a cath- 
ode or heater. The inside of the tube is 
coated with a white fluorescent powder. In 
operation, the mercury vapor arc produces 
invisible ultra-violet radiation. The visible 
light is obtained because the ultra-violet 
acts on the fluorescent powder, making it 
glow brightly. 

As a controlling de- 
vice, each tube must have 
an auxiliary that serves 
to limit the current and 
aid in striking the arc. 
‘This is indicated in the 
accompanying diagram 
of a typical lamp and 
auxiliary circuit. The 


tle Heat 
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Five sizes of fluorescent tubes in common use today. A 40-watt, 48” long tube is shown in the foreground 


alternating current supply has a reactor or 
choke coil in series with one side of the 
cathodes. The other side of each (B) is con- 
nected with an automatic switch A, which 
may be either thermal or magnetic. With 
the switch closed, the 
current heats the cath- 


chains. Diagrams are given of the connec- 
tions for a two-lamp and a one-lamp fixture. 

The auxiliary is secured inside the fixture 
body with machine screws provided for the 
purpose. Long wire leads connect to the 


odes to proper temper- 


A poop a CATHODE-HEATING SWITCH 


ature; then the switch 8. 


opens, interrupting the 


circuit and thus produc- ae 


ume enone B | 
srswiren 


ing an inductive “kick” 


between the cathodes, 
which results in strik- 
ing the arc. 

Prices may vary to 
some extent, but the 
lamps range in cost as 
a rule from about $1.35 
to $3. The sockets are 
listed at 40 cents each, 
and the auxiliaries or 


Elements of Typical lamp and Guxiliary Cireuit 
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Connections of 2-Light Fixture 


Cra 


starters at $3. 
Installation of these 

fixtures is simple. They 

may be made portable 


sp 
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Connections of I-Light Fixture 


or connected perma- 
nently to a ceiling out- 
let by using a canopy 
and stem on each chain. 
Run the wires up one 
chain to the outlet 
wires and leave the 
other chain bare. Some 
types of fixtures are 
available having a rigid 
stem and canopy in the 
center rather than 
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Wiring a fixture for two 
tubes with two o1 
The other one 


Two sof sockets ore 
types of 


shown at le 


then fastens each tube 
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Portable desk or table lamps with fluorescent tubes can be obtained ready 
for use. They are excellent for very fine work such as retouching photos 


lamp-socket screws. If a switch is desired, 
it is cut in series with one side of the line as 
shown. The rubber cord can be brought out 
through one of the brass loops on top of the 
fixture or through a hole drilled in the side. 
Use a rubber or porcelain bushing. One 
taped splice, which should be soldered, is 
made of the two white auxiliary wires and 
one side of the line, 

Where a large number of fluorescent units 
are to be installed, it is advisable to use 
auxiliaries with a high power-factor rating. 
‘The reason is that fluorescent lamps, when 


CONNECTING DRY BATTERIES 


Dry batteries may be connected 
in different ways to vary voltage 
and amperage. 

Figure 1 shows a series hook-up 
of three cells giving 41 volts, 25 to 
30 amperes (depending on the 
freshness of batteries). 

The same series connection is 
shown in Fig. 2, but using six bat- 
teries. This will give 9 volts, 25 to 
30 amperes. 

In Fig. 3 is a series- 
multiple connection. 
This increases the am- 


perage where heavy 7! Series 
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used with plain auxil- 
jaries, have a power 
factor of only 50 to 60 
percent. This is not im- 
portant with a few 
lamps, but on larger 
jobs it may be serious. 
To overcome this draw- 
back, special auxiliaries 
are available at higher 
cost which care for two 
lamps at a time. These 
have built-in capacitors 
to bring the power fac- 
tor close to unity. Sep- 
arate capacitors may be 
used, if desired, with 
individual auxiliaries. 

With a 50-percent 
power factor one can- 
not figure the number 
of lamps possible on a 
circuit by adding up 
their wattages, as with 
incandescent lamps, and 
dividing by the volts to 
get the amperes. The actual amperes would 
be about twice as much. This is the rea- 
son why a 100-percent or unit power factor 
is desirable. 

For illumination of desks and small 
benches, small portable fluorescent lamps 
will be found very satisfactory. Even for 
such exacting work as retouching photo- 
graphs, a lamp equipped with only a 15-watt 
tube may be used. This gives 42 foot-candles 
18” from the lamp. Lamps of this type come 
all assembled, ready to plug into your regu- 
lar circuit, 


[ELECTRICAL] 


current drain is present. Any num- 
ber of series groups can be con- 
nected in multiple as shown, each 
group increasing the amperage by 
25 to 30 amperes. The group shown 
will give 6 volts, 50 to 60 amperes. 

From these examples, it can be 
seen that other arrangements can 
easily be worked out for desired volt- 
age and amperage. 


3 
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Tray for Melted Butter 
Rests on Toaster 


A DETACHABLE butter tray mounted on top 
of an electric toaster will supply melted but- 
ter, which can be applied to the toast with a 
white-bristled pastry brush. The materials 
are a thin piece of bright tin from a dis- 
carded coffee can and a bicycle spoke to give 
the tray a rolled edge. 


‘The corners of the 
tray are soldered. 
A frame of angu- 
lar bar shape to 
hold the tray in 
place is made of 
the same tin and 
riveted to the top 
of the toaster as 
shown at left. 


tray rests in a frame or holder 
It keeps butter melted 


In use, the 
on top of the toaster 


Folding Circulars Quickly 


Tue folding of circulars and letterheads 
may be expedited by the use of a printer's 
trick—the application of a thin film of 
glycerin on the finger tips. Apply a little 
glycerin to the back of one hand where the 
finger tips may be touched lightly as they 
become dry.—Ratru O. FRITS. 
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Cotton for First-Aid Use 
Kept in Cup Dispenser 


IN Fimst-A1D rooms and medical stations 
in factories, department stores, and similar 
institutions, a practical method of keeping 
cotton handy is to place the roll in the glass 
tube of a paper-cup dispenser. The cotton is 
pulled through the opening at the bottom as 
required. Either small or large amounts are 
thus made instantly available. The glass 
affords sanitary protection and enables the 
attendant to see how much cotton is on 
hand at all times,—ROBERT EVANS, 


Narrow band saws are usually set on a small 
hand-driven machine having two setting hammers 
and a feed finger, which automatically propels the 
saw forward. Band saws therefore must have an 
even number of teeth. Once the machine is adjusted, 
the setting takes only a few minutes, Only the 
upper third of the teeth is set. 

Arrange the saw on a bench so it cannot slide off 
during the filing process and clamp it in a special 


saw and file all the teeth straight 
across. Use a 6” blunt band-saw file, 
hold it horizontally, raise it on the 
back stroke, and be careful to pre- 
serve the correct shape of the teeth. 
File another section (about 50 teeth) 


| 

| 

| 

! 

| 

! 

| 

filing vise. Joint the same as a hand- 
I 

| 

and continue until completed. 
| 


Pencil Sharpener Driven 
by an Electric Motor 


Tue electric pencil sharpener illustrated 
was constructed by removing the crank 
from an ordinary sharpener and substitut- 
ing a sprocket wheel so it could be driven 
by a motor from a mechanical toy set. The 
sprockets and drive chain are from the dis- 
carded movement 
of a player piano. 
‘The switch, which 
is part of an old 
telephone jack, is 
so arranged that 
when the pencil is 
pushed into the 
sharpener, the 
points make con- 
tact.—J. G. M. 


Artist's Clippings Hang 
on Line over Board 


Many artists and most cartoonists use 
newspaper and magazine clippings as refer- 
ence material when drawing. These can be 
clipped as shown to a string stretched 
across the back of the drawing board. 


Improved Clamping Knob 
for Ripping Fence 


THe rear clamp- 
ing knob used on 
many small circular- 
saw and band-saw 
rip fences sometimes 
becomes so tight 
from vibration that 
it requires a pair of 
pliers to loosen it. 
‘This is not only 
somewhat annoying, 
but in time the pliers 
are certain to dam- 
age the knurling on 
the knob. A better 
method is to drill the 
knob and fit in a clamping lever shaped 
from a large nail or a piece of drill rod. 


Phonograph Needle Cuts 
Celluloid Neatly 


N 


‘THE easiest way to cut sheet celluloid is 
to score and then bend it until it breaks. A 
handy scriber for this and other purposes 
is made by inserting a phonograph needle 


‘When in a clamped position, the rod should 
extend toward the back or unused side of 
the fence so it will not be in the way. File 
smooth any rough edges.—H. R. H. 


into an automatic pencil.—W. K. 


Permanent Record of Trips 
Kept on Jig-Sawed Map 


ConrirMep tourists will find that a “person- 
alized” wall map makes a decorative, perma- 
nent record of their trips. The one shown is 
25” by 40”. The background is a piece of 14” 
plywood upon which the oceans and large 
lakes are painted blue. Land is indicated by 
%” plywood glued onto the background, and 
the states are stained different colors. Trips 
are traced on with bronze stripes—J. B. N. 
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Fish Knife Made 
from Hack-Saw Blade 


‘A SERVICEABLE fish knife can be made 
from an 8" or 9” length of heavy hack-saw 
blade. Grind it to shape and file or grind 
teeth into the back, then draw the temper in 
the handle end. Shape the handle from two 
pieces of maple and fasten with three hard 
brass rivets, which should be ground flush 
with the wood. Shellac or wax the wood and 
sharpen the blade—J. BRUMFIELD. 


Large Cork Holds Supply 
of Thumb Tacks 


ARTISTS and others 
who have frequent 
use for thumb tacks 
will find it conven- 
ient to press them 
into a large bottle 
cork, This may be 
cemented to a 
corner of the draw- 
ing board.—c. L. 


Thumb tocks ore 
removed from the cor 


Improvised Pocket Clip 


for a Refill Pencil 


SoMETIMES the clip 
will break off even the 
best-made and most ex- 
pensive refill pencils. 
When this happens to 
one’s favorite pencil, a 
clip can be improvised 
for temporary use by 
inserting a paper clip 
under a slip-on eraser 
as illustrated.—W. S. 


f 
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Small Mirrors Colored 
with Cellulose Film 


SMALL colored mirrors are always at- 
tractive, and one that is tinted a light red 
will present a natural-looking reflection 
when used at the dressing table. All that 
is necessary to color a mirror is to attach 
a smooth sheet of colored cellulose wrap- 
ping material over the face, If the mirror 
does not have a frame to hold the color film 
in place, coat the film with rubber cement, 
press it into contact with the glass, and rub 
out the excess cement with a roller or a 
squeegee. Novelty effects may be 
obtained with other colors—O. B. 


Tight Pulleys Removed 
with Two C-Clamps 


ON HOME workshop machinery, V-belt 
pulleys often are such a tight fit on their 
shafts that they are difficult to remove 
without causing some damage or possibly 
bending the shaft. A simple method to do 
this without running any risk of a mishap 
is to use two clamps and a piece of wood 
as shown below. The pulley may be drawn 
right off the end of the shaft by inserting a 
1” length of dowel between the end of the 
shaft and the board.—Howarp R. HEYDORF. 


A piece of wood is placed ccross the shaft, and 
two C-clamps are used to remove the tight pulley 
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Metal Edges Applied to Skis 


By 
R. O. LISSAMAN 


77,5 COUNTERSUNK 
ZZ SCREWS \N EACH 
A 10'sTRIP 


OUNTLESS _ thousands 
who enjoy skiing have 
yet to experience the 

ee thrill of more perfect 
control that comes from hav- 
Z ing metal edges on their skis, 
Z to say nothing of the longer life 
the edges give the skis. 
FIT RABBET TO Steel edges may be purchased 
END BEVEL 
Below, finding where the 
metal edge should start 


at large sporting-goods shops 
ready to apply, but they can 
also be prepared for less than a 
dollar from what is called “body 


Both ends of each 
beveled uniformly 
aid of a temporary guide 
tached to the grinding wheel 
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or Less than a Dollar 


1@-GAUGE STEEL 
Sier10 SET BELOW 
SURFACE OF WOOD 


metal.” Visit a sheet-metal 
worker's shop and have him 
cut for you from twenty to 
twenty-four pieces of 16- 
gauge (depending upon the 
length of your skis) body 
metal 5/16” wide and 10” 
long. These must be cut on 
squaring shears because attempts to hand- 
shear the strips will result in hopeless 
stretching and corkscrewing. Even when 
the metal is cut with guillotine shears, 
the strips will develop a slight twist, but 
this is removed by grasping each end of 
the strip with pliers and twisting in the 
opposite direction. It does not matter if the 
strips vary a trifle in width. 

A temporary guide should be fixed to 
the grinding wheel so that each strip may 
be beveled at each end to an angle of ap- 
proximately 45 deg. The bevels on each 
piece should be parallel to each other— 


jing the end of 
by hand. Above, 
s are held secure- 


Left, a recessed block is fastened to the rip 
fence so that a sufficiently shallow rabbet 
can be cut. Above, cutting the rabbet while 
the ski is clamped to a piece of waste stock 
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that is, one bevel points 
up and the other down. 
Five %” holes are next 
drilled and countersunk 
in each strip. 

‘The length of the edg- 
ing is variable. It should, 
however, begin where the 
ski starts to bear weight 
when normally running. 
‘This point is usually de- 
termined by weighting 


the ski, while it rests on 
a level surface, and slip- 
ping a card under the 

= 


front end to determine = 
where it makes contact. 
Next, balance the ski over a scrap of wood 
placed under it at the toe plate, and lay out 
the edging material along the top of the ski, 
starting at the point already located. Con- 
tinue back until the ski balances. This point 
will usually be from 4” to 6” from the rear 
end and is where the edging should stop. 
‘There are various ways to rabbet the ski 
bottoms to receive the strips, and the work 
can be done by hand if necessary. The meth- 
od illustrated makes use of the circular saw. 
Note that a block of wood is secured to the 
rip fence of the saw, with the blade running 
in a recess to permit the depth of the rab- 
bet (sideways to the blade) to be less than 
the blade thickness. The depth of the rabbet 
should be from 1/64” to 1/32” more than 
the thickness of the metal. Chalk marks are 


placed on the table at both 
the front and the back of 
the blade projection, and 
these, together with simi- 
lar marks on the ski op- 
posite the start and finish 
of the proposed rabbet, 
permit the desired length 
of rabbet to be cut. The 
marks are necessary be- 
cause the cutting is done 
blind, 

A scrap of %” stock is 
clamped to the top of the 
ski to lessen the natural 
bow. Then, since the short 
block attached to the rip 
fence is used as a guide, the rabbet can be 
cut to a uniform depth because any slight 
remaining curve or bow will pass around 
the end of the fence. 

In cutting the rabbet, the ski is pivoted 
on the saw-table edge with the running face 
pressed against the rip fence and swung 
down onto the blade. It is pushed the length 
of the cut and lifted when the chalk marks 
on the ski top and the saw table correspond. 
‘The rabbet ends are squared out by hand. 

To attach the edges you will require a 
gross of 5/16” No. 2 or 3 flathead wood 
screws. Coat the rabbet with boiled linseed 
oil as you place the edges, Make the screw 
holes with an awl or drill to prevent split- 
ting. After placing the edging, file any over- 
width pieces flush with the ski edges, 


Nontipping Hog Trough Made from Water Tank 


© LEGS are necessary on this durable double 


hog trough made from a discarded hot-water 
tank. The tank is cut along the ends and one side 
with a torch or by any convenient method, Two 
pairs of “two by fours” are then hinged together 
with heavy sheet iron strips and used to pry the 
tank open as shown. Wires are run over the hinge 
strips and through holes drilled in the side of the 
tank opposite the opening, then twisted tightly to 
hold the “two by fours."—BENJAMIN NIELSEN. 


After being cut, the tank is. pried 
‘open with two pairs of "tw 
In the absence of a helper, one pair 
is wired fo a tree. Right, the trough 
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Monkey Wrench Adapted 
for Cutting Pipe 


A CLEAN job of cutting pipe can be done 
by inserting a suitable cutter in the station- 
ary jaw of a monkey wrench. A 10” monkey 
wrench will cut pipt up to 14". The cutter 
may be ground from a broken drill bit and 
inserted in a hole drilled at an angle into 
the wrench jaw. It is better to drill two 
holes so that different sizes of pipe may be 
cut. Holes are also drilled in the knurled 
adjusting screw in order that a pin may be 
used to tighten the tool. Pipe cut with this 
tool requires little reaming. When the cut- 

THe letters of a ter is removed, the wrench remains unim- 
theater marquee paired for its ordinary use.— B. N. 
sign, which slide on 


metal strips, can be A cutter is set in- = = 
changed easily with 0 a hole in the 
the aid of a bamboo ypPer iow so thot a x 


Shifting Letters 
on Marquee 


pole made as shown. si64"to cut pipe. 

The eraser on the Abin server io 

bentend prevents fighten the tool 

scratching the 

frosted glass under 

amaoo sour the letters—A.G. R. 
6° LONG, 


TAPED. 
HANDLE 


PENCIL 


The pole saves moving rect 


Bent av 
the ladder frequently SEN By 


Pencil Eraser Acts 
as Bottle Stopper 


a 


AN ORDINARY slip-on pen- 

cil eraser, if placed over 

thehandicofapmatipant, A Strong Waterproof Cement 
brush as shown, actsasan | FINELY powdered sealing wax of good 
excellent rubber stopper quality and rubber cement, mixed in equal 
to prevent liquid evapo- parts, form a strong and absolutely water- 
rating in a bottle of touch- proof cement. Heat the mixture until the 
up enamel or lacquer. wax dissolves and apply while hot—K. M. 


Odd Candlesticks Decorated 
with Bits of Baling Wire 


BALING wire sounds like an unpromising 
material for decorative metal work, yet it and 
all sorts of other cheap or scrap metal can be 
used by the ingenious amateur craftsman for ob- 
taining odd effects. The candlesticks illustrated, 
for example, were made simply to see what 
could be done with two scrap pieces of brass 
tubing, some waste bits of thin sheet copper, 
and a coil of discarded baling wire. They were 
finished by dusting high-grade, colored bronze 
powders over a coat of bronzing liquid.—M. T. 
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SHIPSHAPE 


The threads of gallon 
food-jor lids can be 
engaged smoothly if 
two dots are pointed 
con to mark the start 


ZinpiviDuAL 
- email p EGG POACHER 


PAN-~| 


ee haminm 
banat be used 


When only half 9 
Bo heated at one time, an ¢ 
Poacher of one-egg size MeY 


A loose sleeve 
formed by wr9P, 
ping gumme 
Paper around & 
ferew-driver 
thank aids th 


It is less tiring to use 
 long-handled shov- 
el if 0 piece of /2 

pipe about 2/4” long | 
is cut lengthwise on An envelope stu 
one side, slipped on lbum holds pho 


ck on back cover of 
fo-mounting corners 


the spade as shown, 
and wedged with 
@ piece of wood Below, nail pel 
coot for use un 


Jish is a good seo! 
der cellulose cement 


Wax or soap for lubricating 
nails ond screws can be kept 
handy in a hole drilled into 
the end of the hammer handle 
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Thin liquid glue is easily in- 
serted into froctured joints 
of furniture and v i 
ters by using a cheap insulin 
injector or hypod 
Blisters 
le by drilling o 
le from the opposite 
dda cs in the dlogram above 


for a medicine dropper if 
it is fostened to the bottle 


| There's no hunting around 
with @ rubber band or two 


slightly oier 
this milk box is held 
outside door of 2 tk Speen be core 


pty bottle. 
ih on ocjometicaly locting it 


Strips of gummed paper for seol- 
ing cartons and envelopes con be 
cut in quantity by wrapping many 
turns of the tape around a tube ond 
slicing through with o razor blode 


RAZOR BLADE 
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ex 


When photographing a ship model, the white background must be illuminated to contrast with the rigging 


Photograph Your Handiwork 


LIKE A 


| HERE is no form of photography where 
expensive and elaborate equipment 
makes less difference than it does in taking 
pictures of the things you make in your 
home workshop. If you want to take photo- 
graphs of your handiwork, just mix a little 


PROFESSIONAL 


headwork with your button pushing and you 
will get really satisfactory pictures. 

Home workshop photography should al- 
ways be done with the camera firmly sup- 
ported. The lens should be stopped down to 
the smallest opening of the diaphragm, and 


BEST USE OF Two LIGHTS 
‘ON AVERAGE SUBJECTS 


wort SOME SUBJECTS 
“TS WORKS WELL 


THE ADDITION OF A MIRROR 
AVES TWO VIEWS IN ONE PICTURE 


a full time exposure should always be given. 
Be sure to use panchromatic film. Other 
types of film may make a good picture, but 
nine times out of ten panchromatic film will 
give a better one, particularly if the sub- 
ject is wholly or partly made of wood. This 
is because wood reflects a lot of red and yel- 
low light, and panchromatic film is the only 
type that properly records this light. 
While photoflood bulbs are helpful be- 
cause they are powerful and so cut down the 
length of exposure, you don’t have to have 
them. Just as good a picture can be taken 
with the same number of ordinary 60-watt 
bulbs placed in the same positions. The only 
difference is that the exposure will be ap- 


~ _By ALFRED P. LANE 


proximately ten times as long. It is the 
proper placing of the lights that really 
makes the picture—not their strength. 

‘You can’t go wrong in choosing a plain 
background. A large sheet of cardboard, 
such as the poster board you can buy at any 
stationery store, or an unwrinkled sheet of 
white paper or cloth is suitable as a back- 
ground for all objects except those painted 
white or a very light blue or yellow. For 
such subjects, use a dark gray background. 
In any case the background should be 
chosen to contrast with the subject. 

Choosing a background for uniformly col- 
ored objects is simple, but when the coloring 
ranges from white to black, all you can do 

is to choose a background 
that will contrast with the 
most important parts. 
Then by careful placing of 
the lights, use the shadows 
to prevent the blending of 
the background with those 
parts of the subject that 
have the same tone value 
as the background, 

Do not be misled by 
contrasting colors that ap- 
pear distinct to the eye 
and yet may have virtual- 
ly the same photographic 
value in black and white. 
For instance, a bright red 
object may stand out 
clearly from a blue back- 
ground, but the film may 
see both colors as the 
same shade of gray. 

Often the best solution 
of such problems is to use 
a white background with 
extra light on it so that 
it will reproduce as blank 
white paper in the finished 
print and thus allow the 


ished photograph of model taken 
with set-up shown on facing page. 
Note how rigging stands out clearly 


SRPERUGHTING BACKGROUNDS 
DeSIRASLE WITH SHIP MODELS. 
AND OTHER CONTRASTY SUBJECTS 


(COMPLETELY DIFFUSED LIGHT OBTAINED 
SY UGHTING THE WALLS AND CEILING. 
INA UGHT™COLORED ROOMS EXCELLENT 
Oe PHOTOGRAPHING INTRICATE STRUCTURES 


white portions of the object to stand out 
against it in a light shade of gray. 

In arranging your lights, give special 
tention to the different surfaces of the ob- 
ject so as to separate them from each other. 
For example, if you are taking a front view 
of a rectangular, box-shaped object from an 
angle so that the top and one side will ap- 
pear in the picture as well as the front, 
make sure that the top, the front, and the 
side are each lighted to a different inten- 
sity so that the edges between them will be 
sharply defined. 

Make sure, too, that projecting parts of 
the subject are so lighted that the shadows 
they cast will make them stand out and 
appear of their proper shape. The nearest 
light should cast the shadow, and a light 
farther away should be placed to throw 
some light into the shaded area, One simple 
way to accomplish this result is to place 
one light as close to the camera lens as 
possible so that this light will lighten the 
shadows cast by the other lights shining on 
the object from both sides. 

Some objects are extremely difficult to 
light because there are so many projections 
and attached small parts. The bottom view 
of a radio chassis showing the parts and wir- 
ing is an extreme example. The correct way 
to photograph all such subjects is to aban- 
don direct lighting entirely. Use complete- 
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Quartered veneer 
photographed with 
ordinary film (top), 
anchromatic film 
above), ond pan- 
chromatic film with o 
red filter (at left) 


ly diffused lighting. Do the job in a room 
with light-colored walls and point the lights 
at the walls and ceiling in front of and on 
both sides of your subject. Do not have any 
direct rays fall on the subject or on the 
lens. The exposure will be relatively very 
long—anywhere from ten to thirty or more 
times as long as with direct lighting. 

‘The use of completely diffused light is also 
often the only simple way to get a good 
picture of an object that has a shiny vai 
nished finish, especially when the varnish 
job is not so good. Nearly all projects will 
give a better picture if they are photo- 
graphed before the final finish is applied. 

Getting the best possible picture of an 
object made of, or veneered with, fancy fig- 
ured cabinet woods often calls for a bit of 
experimenting to bring out the grain. Move 
a single light all around so that the wood is 
illuminated from various angles. You will 
find, with most fancy woods, that their 
natural beauty is usually much more ap- 
parent when the light strikes from one pat 
ticular angle. With careful lighting, the 
figure in many kinds of woods will photo- 
graph nicely without the aid of a filter. In 
other cases a deep yellow “G” filter will im- 
prove results, and with dark-colored woods, 
particularly those with a red tone such as 
mahogany, a red filter such as “A” or even 
“B” will give a startlingly vivid effect. 
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The camera is locked 
securely becouse of the 
large rea of ‘friction 


washer: 


The parts con be sol- 
dored, but it is better 
to braze or weld them 


As the slide holder is moved, o piece of black 
cardboard is lowered before the lens, then raised 
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The ports of the 
of washers depend upon the strength req 


Tilting Tripod Head Formed 


ing tripod head. The size and number 
on the 1d for the unit 


from Large Washers 


STACKED washers form the locking mech- 
anism for a simple tilting tripod head that 
enables a camera to be swung at any angle 
from straight up to straight down. That 
shown employs seven washers measuring 1” 
in outside diameter, about 3/32” thick, and 
having 7/16” holes. 

Obtain a short length of %4"-20 bolt to 


fit the camera tripod socket, and two nuts of the same size. Also 
get a small bolt, say 10-24 size, and a wing nut and two smaller 
washers, about %” in outside diameter, to fit it. Stack the big 
run the bolt through them, and tighten the wing nut 
lightly. With a screw driver, stagger the washers so that every 
alternate one extends beyond the others about 14". Line up the 
washers so their edges 
stud to one set and one of the !,"-20 nuts to the other, Run the 
remaining nut on the short stud, to be used as a lock nut. It 
may be necessary to use a spacer between the other nut and the 
edges of the washers to which it is attached, to provide room for 
the tripod screw. A larger nut, having a hole that a 14"-20 bolt 
can enter without jamming, will serve —W. E. B. 


re even, and solder or braze the 1,"-20 


Operating Single Stereopticans 


DISSOLVING-V 
with a single-lens projector, but the latter can produce 
a similar effect if a double slide holder is used. Hold a 
piece of black cardboard in the left hand and, just be- 
fore the slide holder is to be pushed along to show the 
next view, lower the cardboard before the lens. Syn- 


‘ stereopticans are costly compared 


chronize the motions. Then, not too rapidly, 
lift the cardboard.—L. B. RoBBIN 


A Varnish for Photo Prints 


A PROTECTIVE varnish for photo prints 
consists of 1 oz. sandarac, 4 oz. benzol, 4 oz 
acetone, and 2 oz. absolute alcohol. Filter 
through muslin when solution clears, and 
apply with a camel’s-hair brush. 
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Special Enlarging Mask 


Saves Focusing Time 


IF A MASK is made as shown to fit the 
negative carrier of an enlarger, it is pos- 
sible to focus very accurately without loss 
of time or the extra handling that is neces- 
sary when a separate focusing strip is used. 

The mask is a very dense negative made 
by exposing a film to the light and develop- 
ing it. This must be at least 1" wider and 
longer than your regular negatives. On it 
score a series of vertical, horizontal, and 
diagonal lines; then cut out the center to 
suit the negatives you intend to enlarge. If 
this mask is not sufficiently large to fit the 
negative carrier, it can be mounted on black 
Paper. 

When a negative is inserted in the mask 
and projected on the enlarging easel, the 
image will be surrounded by the lines of the 
mask, and it is a simple 
matter to bring these into 
sharp focus.—F. C. 


Mirror Helps 
Take Candid Snapshots 


OWNERS of miniature cameras will find 
that so-called “candid” shots are easier to 
make if they do not themselves face in the 
direction of the unsuspecting subject. This 
can be accomplished by hinging a small 
strip of mirror at one end with adhesive 
tape to the camera in such a way as to 
cover the focusing and sighting windows. 
With a little practice in holding the camera, 
you can then face at right angles to a sub- 
ject while snapping a picture. 


po --—--------------------- 
i FLASH-BULB EXPOSURE GUIDE [PHOTOGRAPHY] | 
| Timp ableet| 2 16 % % | 
| Hester cTeRetite | 16 | 32 | 61 | 16 | 32 | 6s | 16 | 32 | ot wale | 
| % eulae {a2 {6 {a [asl se 6 | ~ | 
I B tro] 22 | 32 a1 |a6 | 22] 8 a1 | 16 Ja |ses | 
c £/19) 27 13.5] 19.5) 29 13.5, 19 | 4.5) 6.3) 9.5 
eee ea Paral Jig }a’ | 
| rE cam|.| {a far |o|ae |e {ar | esi [29 | 63] oslte | 
| (xo. o supertash; B—No. 1 Supertash or No. 11 Phototash; C_Preas 40M Superfiasn or No. 7, | 
| Prototam:'B'"No"d Superdamn oro. 16 Pmotonamn; E—No. 3A Supertaah or No. a Photonash. * | 
Note: The figures in the table above are lens apertures when the camera has been set for 
[sumer or “bub! | 
a a | 
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fi Electric Mixer 
7 2 Used to Agitate 
= Roll-Film Tank 


AN ELECTRIC food 
mixer can be utilized 
-_ to agitate roll films 
in the tank during 
development — but 
get the permission 
of the housewife 
first! Two geared 
wheels of a ratio of 
about 7% to 1 are 
used. The wheels il- 
lustrated are of bronze and cost 25 cents a 
pair at a secondhand hardware store. 

The large wheel is slipped over the agitat- 
ing pin and held in place at a suitable level 
by tape on both sides. The small wheel is 
fastened to the end of a 5/16” dowel. The 
length will vary, but it should be long 
enough so that when the mixing device is 
set up, the gears mesh easily. ‘The free end 
of the dowel rod is given two saw cuts at 
right angles to each other so that it can 
easily interlock into the socket of the ro- 
tating spindle, 

Select the spindle that turns the reel in 
the direction the film is wound, or else 
the film may unwind and be ruined. Use 
the lowest speed of the control knob on the 
mixer. A few folds of newspaper under- 
neath the tank will afford sufficient friction 
to prevent the tank from slipping, keep the 
geared wheels engaged, and also absorb any 
overflow of developer.-SAMUEL HARELICK. 


WATER 


and sulphur. 
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| 
! 
| 
! 
| 
| 
Boiling and settling. ‘This causes nearly all suspended matter to coagulate | 
| 
| 
| 
| 
| 
! 
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Several Rolls of Film 
Developed at Once 


Fro three to five roll films, provided 
they are of similar size, may be developed 
by the tray method shown in the same time 
it would ordinarily take for one roll. ‘This 
is done by passing a stick about a foot long 
through the film clips at each end of the 
rolls.— ROBERT SCOTT. 


[PHOTOGRAPHY] 


If practical, it is best to use distilled water for all solutions. Tap water, 
however, is quite satisfactory providing it is free from suspended matter and 
contains very limited quantities of such impurities as calcium, magnesium, iron, 


The following methods of purification may be used when necessary: 


and precipitate to the bottom. Boiling drives oft hydrogen sulphide and pre- 
cipitates a large proportion of the calcium and magnesium salts. Unless the 
water is badly contaminated, this method is sufficient. 


Chemical. Boiling will not eliminate soluble calcium or magnesium salts. 
A solution of either sodium or potassium oxalate may be added a little at a 
time till no further precipitate forms. Filter or decant. 
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BP eatcacune On we Tate OMT ETED 


GIANT TRANSLUCENT 
CANDLES 


Giant candles, stars,and 
silhouette trees combine 
to present a challenging 

je picture, One 
way to construct trans 
lucent candles is shown 
above, Yellow and blue 
lamps give the appear- 
tance of a flame on top 
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ighting presents unl 


FLAME Vettow on FLASMERS 
Cowen Uae Bae 


PoAnn stu 2 wot survonTs 
‘ose STRUCTURE AND CONDE 


SYMBOLIC CUT-OUT DESIGNS 


fed 


for exercising imagina- 


tion and ingenuity. Among the most 
picturesque displays ore those of a 
symbolic nature cut from composition 


forther back they ore mounted. The 
lamp strings ore used as shown below 


| @ pee samen omance 
7 Bes $user 


POPULAR SCIENCE 


INGENIOUS 
WAYS TO USE COMMON 
MATERIALS FOR MAKING 
A VARIETY OF BEAUTIFUL 


¥ 


ILLUMINATED YULETIDE 
CUT-OUTS, STARS, 
AND CANDLES 


LOOK AROUND YOU FOR MATERIALS TO USE 


Mony materials may be used, including composition board, 
crinkled aluminum foil for ¢: lighted surfaces, fez. 

evergreen roping, plats, 
1g material, fabrics, ond 
the new so-called “projector” lamps: At left is g star cov- 
ered with crinkled aluminum foil. Translucent stars are 
made in the form of @ star-shaped box and covered with 
tracing cloth or shellacked muslin. A lamp is placed inside 
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— A one-room cottage won 
it prize for Mrs. Luna 

= Mae Fletcher. The outside 

= walls ore enameled white 
roof is red. The 

flowers in the front yard 
are made from crépe paper 


Telephone devised 
by Fronk Longcamp, 
winner of $1 prize 


The dancing horse, made 


by 
oh Y 
the board, "ich is held 


or fastened to the table, 
is vibrated by topping it 


Joan Fansler 


Eorl Davissoys 
his entry is 
just dog tired 
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Wins Spool Contest 


OST of the entries submitted in 

our recent spool contest (see 

P.S.M., Sept. '39, p. 153) were 
made by men and boys, but it took a 
woman to design the most outstanding 
novelty. Mrs. Luna Mae Fletcher, of 
Newberry, Fla,, fashioned an attractive 
miniature cottage from ordinary thread 
spools and won first prize of $25. Pho- 
tographs of the three principal prize- 
winning projects and sketches of those 
winning $1 prizes appear on this and 
the preceding page. 

Dolls, toy automobiles and tractors, 
lamps, toy furniture, picture frames, 
caricatures, weird animals, and models 
of famous cartoon characters were 
among the many entries received. Some 
were humorous, such as the dog 
sketched on the facing page, which was 
entitled, “I'm just dog tired.” 


i Jock Parry de- 
wore signed this cowboy 
Jr, to build his locomo- = riding a mustang 


: : —— 
five, which was awarded : ==) 
the $15 prize, It is 12” long 


Awards for Best Spool Novelties 
FIRST PRIZE, $25 
| Mrs. Luna Mae Fletcher, Newberry, Fla. 


SECOND PRIZE $15 THIRD PRIZE, $5 
Jack Cloman, Jr., Richmond, Va. William Rybak, Cleveland, Ohio 


$1 PRIZES 


Robert J. Crowell, Marblehead, Mass.; Earl Md.; Frank Longcamp, Auroro, Ind.; Jock 
Davis, Ogden, Utah; Jean Fansler, Catonsvil Parry, Drumheller, Alts., Canada. 
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Cork-Faced Cocktail Tray 
Trimmed with Copper 


Cork, metal, and lacquered wood are com- 
bined in this attractive cocktail tray. The 
base is %” by 8” by 16” plywood, to which 
a sheet of 1/16” thick cork is glued with 


waterproof casein glue. The cork can be 
obtained at almost any automobile acces- 
sory store. The posts, rails, and handles are 
cut from dowels. Posts and rails are fin- 
ished with bright red brushing lacquer, the 
handles with black lacquer. 

‘The edge of the tray is decorated with a 
strip of 20-gauge sheet copper %” wide and 
49” long. Holes are drilled through the cop- 
per 1” apart, and the band is applied with 
%" No, 14 brass escutcheon pins. The cop- 
per is given a polished finish. 

‘The handle and rail post 
with countersunk 
screws from under- 
neath, and another 
sheet of 1/16” cork is 
glued to the bottom of 
the tray. A set of eight 
coasters 314" square 
may be cut from \%” 
thick cork to complete 
the set, if desired. 


are attached 


At right, applying 
copper band to 
the edge. Below, 
how tray is 


Bottle Drilled with Aid 
of Wooden Bushing 


GLAss bottles and jars can be drilled more 
easily if a wood bushing is made and ce- 
mented on with liquid solder to steady the 
drill. The counterbored section of the bush- 
ing acts as a reservoir for holding an ample 
supply of turpentine. If a carbon-steel drill 
is used, it pays to heat the point to a bright 
red, dip it in sulphur, and then quench it 
quickly.—ARMEN TASHJIA! 


The bushing guides the drill and holds turpentine 


Desk Lamp Lights a Lathe 
A Desk lamp of the type illustrated is 
well suited for illuminating work at the 
wood lathe. It can be placed on a shelf in 
back of the lathe or fastened to the wall. A 
60-watt bulb furnishes ample light. 


desk lamp illuminates the work without any glare 
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Tool-Post Grinder Built 
from Old Vibrator 


MADE from an old vibrator of the type il- 
lustrated below, this tool-post grinder has 
many uses in the lathe, It may be used for 
such work as truing hardened centers, 
sharpening milling centers, and finishing the 
bore of model cylinders. 

‘The photograph above shows the parts of 
the vibrator and, in the foreground, the new 
grinding-wheel shaft that was made to re- 
place the old, shorter shaft. A shank for 
the tool post was fitted in place of the orig- 
inal handle. The view at the bottom of the 
page shows the little grinder smoothing the 
bore of a model gas-engine cylinder, which 
is held in the collet step chuck.—C. W. 


The grinder, th 
brotor from which 
it wos constructed 
and one of its uses 
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Long Mechanical Fingers 
Pick Up Litter 


WitH these long-handled mechanical 
fingers one may pick up, without stooping, 
any odds and ends that litter the floors and 
are a menace to the vacuum sweeper. The 
rubber fingers grip anything from pins and 
string to cloth and marbles. 

The flexible arms are made from 12” 
lengths of 24-gauge sheet iron, folded to 
measure %” in width and attached to a 
broom handle or other pole of suitable 
length. Heavy rubber suction cups are 
bolted to the ends of the arms, and the bot- 
tom edges of the cups are ground to a sharp 
edge, A lightweight push spring, fastened 
as shown, holds the flexible arms in an 
opened position. A slight grip of the hand 
on the triggerlike handle easily operates 
the wire clamp attached to one of the arms, 
thus closing the cups.—D. C. Bare, 


Squeezing the grip 
closes the rubber 
cups at the bottom 


Objects on the floor or underneath furniture and 
radiators are easily picked up with this device 


Safety Pins Cut Off for Use 
as Price-Ticket Holders 


Neat price-ticket holders 
can be made in a jiffy by the 
simple expedient of cutting 
off the catches of safety pins 
and using the pointed parts. 
‘The cards are held by insert- 
ing them in the springlike 
coils, as indicated in the 
sketch at right—W. S. 
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Choosing Tools 


FOR YOUR HOME WORKSHOP 


HAT woodworking tools should 
a home shop have? That's a 
touchy question, for so much de- 
pends on the user and his hobby. 
Some authorities even say there is no basic 
list. However, there certainly are some 
tools that are needed by any average home 
mechanic, and these are mentioned in the 
following questions and answers: 


What is the minimum equipment? 


For real accomplishment, with a reason- 
able expenditure of time and labor, the fol- 
lowing tools are necessary: 


BORING HAMMERING 
Auger bite, 3%", %", 4A" Claw hammer. 16 oF, 
Gatsteraini Salt wet tee 
Ratenet brace, with 10" 
MARKING 
Center punch 
MEASURING 


Piles, with 
Sorew’ drivers: 4", 10" 
Rerew-driver bit 
Pipe wrench, 10" 
Elamp-on bench or saw- 


hort vise 
curtine 

oping save 

Grosreut anv, 26%, point FILING 

Bin" anya, 10" Files: 6* slim taper: 12° 

pics! ‘half-round bastard 

SHAVING fnill, second eut 

Chisels: , socket srmer, MISCELLANEOUS 

Cold enisel, 4" Combination olistone 

Seek Plame Stans cutter 


Below, @ chalk talk by Mr. Love on sawing metal. At th 
smoothing plane—o so-called “Gage patent" 
n that con be adjusted to within 0.01” 


What additional tools are needed for a fairly 


complete list? 


‘The group that follows is a representative 


selection. 
BORING 
Auger bits: 1/16", 9/16", 


Dill,’ nand or breast 
Expansive bit 


CLAMPING 
Bar clamps, for wood 
bars. pr 

c-elamps, 


Sand "Eerews ‘with steet 
screws, 32", 1 Br. 

Machinii'a vise, 3° 

Monkey wrench, 10" 

Raw vise 

Berew. driver, 
Tatehet, 19" 


spiral 


end and 


‘diagonal, 57 
Hack" sar aay stable 


Eat ia point 
with Keyhole and metal 
Cutting binges. 

Razor-blade older 


HAMMERING 


Rubber _mailet 
‘Tack hammer 


GRINDING 

Bench hand grinder 
MARKING 

Biiner® "ee 

right he is sec 


plane which hos 
of the cutting edge 


MEASURING 


Bevel square, sliding T- 
head’ 
Galipers, inside, outside 
Prick pinch’ 
Spirit fevel,. 24” 
ing dividers 
PAINTIN 


Varnish rusher, 
2" 
SHAVI 


Block plane 

Cabinet scraper (blade), 
3” by 5 

Chisels, "socket, trmer, 

gold enisels, i", % 
Fore plane 

Gouger, Inside bevel, %", 


Halt hatchet 
Rabbet plane, 84" 
Smoothing plane 


MISCELLANEOUS 


Burnisher for scraper 
File card 

Blip Stone for goures 
Gluepot and brush 
Putty knive 

Baw’ act 

Soldering iron 


By 
EDWIN M. 
LOVE 


Wouldn't this assort- 
ment serve for a va- 
riety of work? 


It is good for sev- 
eral hobbies, such as 
home repairs, build- 
ing garden  equip- 
ment and house- 
hold furniture, erect- 
ing stage sets, doing 
pattern making. 
Many of these tools 
are ‘useful in ship 
modeling. 


Ship modelers need 
special tools, don’t 
they? 


A few inexpensive 
‘ones. A set of small 
carving chisels is 
useful, but they can 
be made at home 
from old hack-saw 
blades, clock springs, 
and umbrella ribs. 
‘The writer made up 
twenty-one in about 
six hours. Here is a 
handy assortment of 
tools for this fasci- 
nating hobby: 

Avi, bead 

Brace,  Wood-boring 

Cabinet “scraper, hook 
style 

Carving tools, email. set 


Siumpe: Several"smau 6: 
‘clamps. ia" hand 


pring wooden 
Clothespins shaped to 
ook. amall 


Assorted, Nos, 80 
2 a%set trom 1/16" 
Pocketknife 
Reamer, Sood, 
‘ering %4" to 
 foaing 
Back. 


round, Knife; 


: Claw; tack 
faa" 


Ol, Cath Of sewing-ma- 
chine - 


ring 
iy electric 


. combination Spokeshave 
vise Straightedge, 3°, prefer~ 
Planes? Small. block: 
Atagonal_ cut 
se; round: machinist’s 


WE ADD A TOOL CABINET TO OUR $15-A-MONTH BUDGET SHOP 


The bench now has its drower rails, ond a tool cabinet is being built 
With a budgeted expenditure of $15 monthly, all the more essential wood 
working tools mentioned in this article will be paid for by next month 


How should tools be chosen as to quality? 


There is little chance to judge materials. 
Steels, whether good or otherwise, look 
much alike. A high-priced tool probably is 
better than a cheaper one, but the best safe- 
guard is to buy standard brands. Reputable 
manufacturers offer tools of various prices, 
but all give satisfactory service. Since the 
home worker is not especially concerned 
with speed, he can use a shorter saw, and 
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one less highly polished, for example, than 
the journeyman might choose. 
What features should be looked for in tools 
of equal quality? 

Balance is one thing; a hammer should 
feel right in the hand. Edged claws meeting 
at a point enable a fine aammer to draw a 


brad or even a headless nail. A coarse 
crosscut saw can be used temporarily for 
ripping, but a rip saw is far superior. For 
fine cutting, as in making tenons, a back 
saw is the thing. A spiral screw driver 
works faster than a solid one. Some have 
springs that extend the bit automatically, 
but this may be a disadvantage for an ama- 


A level is tested by shi 
it up until the bubble 
tered exactly, then turning it 
corefully end for end to see 
if the bubble remains central. 
The plumb glosses ore tested 

rly against @ door jamb 


teur, as the bit, pop- 
ping out when it 
slips from a screw, 
may break the glass 
in a door being 
hinged. 


What about planes, 
chisels, and bits? 

A jack plane is the 
roughing plane. It 
can be used for most 
work, but its short 
length makes it un- 
handy for straight- 
ening long edges. A 
fore plane, being 
longer, works bet- 
ter, and the jointer 
is still better, but is 
rather expensive. 
For fine surfaces the 
smoothing plane is 
best, being sharpened for the purpose. As 
it is short, it will work down on a board that 
is sprung lengthwise, where a longer plane 
might skip places. The block plane has a 
low-angle cutter that smooths end grain, 

Socket-firmer chisels have sockets for the 
handies, and will stand much abuse, while 
tang chisels fit into holes in the handles, as 
in carving gouges. Short “butt” chisels are 
suitable for the home mechanic. 

Auger bits are right for general work, 
Standard twist drills cost ten cents up and 
cut accurately in wood or metal, but cheap 
sets of eight or more drills selling for about 
‘@ quarter will do for most wood drilling, 

(10 BE CONTINUED) 


| MOREA NAGS CARAKGITSGI! .  treesieNER 7 


DA ji — 
END PROFILES 


= eS ee 
| LAX sive prories 


SCORING SAW 


| Vortous cutting shapes ond, at 
| Tight, 2 set of homemade tools 


MODEL MAKER’S CARVING TOOLS 


Materials: 
handles. Heat steel red-hot’ to soften. 
umbrella ribs while hot, and fi 
shape should be made in dupli 
side, the other with inside bevel. 
I ing red-hot and quenching in water. 
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‘Umbrella ribs, hack-saw blades, 

Flatten 
to shape. Each 
fe, one with out- 


Harden by heat- 
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Homemade Tool Locates 
Wood-Turning Centers 


‘Woob-TURNING centers on round or square 
work can be located quickly with a center- 
ing tool made from hardwood as illustrated. 
‘The blade and handle are glued and nailed 
together, after which the tool is given a 
coat of linseed oil.—F. H. 


Pliers Serve as a Vise 
for Small Round Work 


A CLAMP or vise for small round work can 
be improvised from a pair of slip-joint or 
gas pliers. The handles of the pliers are 
fastened with a U-clamp of the type used to 
bind wire ropes together. The pliers can then 
be gripped in the vise or, for some kinds of 
work, held by hand.—WENDELL HAYS BAKER. 
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Holder Aids in Striping 
with a Ruling Pen 


BY MAKING a holder as shown for a drafts- 
man’s ruling pen, it becomes a simple matter 
to touch up or stripe your car, models, or 
pieces of furniture. It takes less time to do 
the job than with a brush, and the stripes 
are more even.—GbrORGE W. NIEDERMAIR. 


Sine 
Sb DISTANCE, 
ee eae 


F, 


‘As a guide in striping, a wooden 
holder is mode for the ruling 
‘as shown at 


Straight-Shank Drill Chuck 
Held in Lathe Collet 


A SMALL drill chuck with a straight shank, 
which can be held in a collet, will save 


changing the collet attachment when drill- 
ing an occasional hole in the lathe—C. W. 


ie 


; 


Ho s ill chuck is ot hand, holes can be 
drilled without removing the collet attachment 


Making Hectograph Erasures 


WHEN it is desired to erase a letter or a 
word in typewritten material that has been 
prepared for reproduction on a hectograph, 
it can be done easily by using a bit of cellu- 
lose mending tape. Cut the tape to fit and 
apply it over the mistake by catching the 
sticky side with the point of a pin and 
pressing the patch down firmly with another 
pin.—W. S. IcKLER. 
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Grease Fitting Provides 
Nozzle for Air Hose 


SAwbusT can be quickly blown out of 
woodworking motors and machines with a 
corapressor, especially if a nozzle is added by 
connecting a %", 30-deg. push-type hydrau- 
lic grease fitting to the air hose with a %" 
by 1" pipe-thread bushing. These fittings, 
which will fit a 12” hose, can be obtained at 
auto supply houses. 


sowdust from a shop motor 
jor hose to which @ nore 


attached 


Fastening Loose Bristles 


in a Calcimine Brush 


IF BRISTLES have a 
tendency to come 
out of a calcimine 
brush, hold the brush 
upright, push the 
bristles apart at the 
end of a row, insert 
@ small funnel, and 
pour into it a gener- 
ous amount of rub- 
ber cement or water- 
proof casein glue, 
thinned sufficiently 
to flow around and 
penetrate the 
“knots” or groups of bristles. Then push the 
funnel along to the other end. In a very bad 
case it may be necessary to unscrew the 
back of the brush and apply cement or glue 
to the ends of the knots. Soak the brush 
overnight and shake out the water before 
applying this treatment_—FReD STRICKLAND. 
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Outlets and wiring are housed 
directly in the thick baseboard 


Baseboard with Outlets 
Used on Cement Walls 


To vow having to cut wau 
recesses into concrete walls S048 
in order to accommodate ¥ 

the wiring of plug recep- qustrer 
tacles, the complete in- ®*2 
stallation can be housed in 
the baseboard by the 
method shown. Wall board Face 
can then be applied in the "47E 
usual manner, except that 
the top edge of the base- omer 
board instead of the floor 
serves as a base. The ex- 
tra thickness of 
the baseboard al- 
lows the usual in- 
sulating air space 


s 
ZA Do? 
between board B 


and cement. ax 


icement 
ain 


Penholder Improvised 
from a Pencil 


WHEN a social letter has to be written, 
or a check or application blank filled out 
in ink and no fountain pen or ordinary pen- 
holder is at hand, a common pencil clip can 
be made to serve as a pen-nib holder. Push 
the clip to the top of the pencil and insert 
the nib under it, as shown.—S. W. 


POPULAR SCIENCE 


a& 


ORE than six years have passed 
since the National Homeworkshop 
Guild was organized. During that 
time thousands of craftsmen have 
discovered that their enjoyment of the home 
workshop hobby increases manyfold as soon 
as they join a home workshop club, Demon- 
strations, lectures, moving pictures, exhibi- 
tions, contests, and the like, which are a 
part of every club's programs, are planned 
with the thought of assisting members in 
their work. As a result, each annual home 
workshop exhibition held by a club reveals 
a definite advance over the preceding one. 
‘The projects are more varied and more ex- 
pertly finished with respect to details. 

If you are an amateur craftsman, you 
naturally desire to improve your crafts- 
manship—and the way to do that is to join 
‘a club. The progressive craftsman no longer 
works entirely by himself. Instead, he meets 
regularly with others enthused over the 
same hobby to learn more about it. 

‘To participate in the benefits that affilia- 
tion with the Guild can give you, organize a 
home workshop club in your community 
now. Monthly bulletins containing a wealth 
of ideas and information, job sheets, and 
other literature are sent to each club with- 
out charge. 

It’s easy to start a home workshop club 
and, once formed, you will be surprised to 
find how many other persons will become in- 
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Guidepost to ue 
Better Craftsmanship 
ds 


terested in it. To help 
you get started, the 
Guild has prepared a 
special three-page bul- 
letin containing full in- 
structions. This bulletin 
and an application 
blank will be sent gratis f 


upon receipt of a large 
self-addressed, 
stamped envelope. 
‘There is no obli- 
gation attached to 
joining the Guild; 
all its services are 


Please rush com) 
free ‘membershi 
‘Guild and 


Guild Club Builds Workshop 
| 


An extensive schedule of weekly 


CLUB workshop is being erected in 
Jackson, Mich., and it has cost the 
members of the Hillside Home- 
workshop Club only $1.25 to date. 

‘The shop will measure 15’ by 24’ when com- 
pleted. To obtain the lumber, the men of- 
fered to raze a house in their spare time, 
and in this way they obtained the bulk of 
their materials free. 

Secretary Clinton Smith reports: “None 
of our members can afford an entirely com- 
plete shop of his own, and we feel we can do 
more by having a club shop. We had some 
difficulty in getting started, but now every- 
thing is running smoothly. Twelve members 
joined recently.” 

‘This is a typical example of the enthu- 
siasm with which home workshop club mem- 
bers are imbued. Hundreds of other clubs 
throughout the United States affiliated with 
the National Homeworkshop Guild are be- 
coming increasingly active. Fellow towns- 
men are sitting up and taking notice. 

The Chicago (Ill.) Carvers and Crafts- 
men’s Club has undertaken an ambitious 
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ing of the Chicago Carvers and Craftsme: 
ns is arranged for the winter 


Inloy picture made with 
colored woods by John W. 
Hough, secretary of the 
club shown at the left 


program for the fall 
and winter. According 
to John W. Hough, 
secretary, “It is our 
hope to make our club 
a sort of central clear- 
ing house for all the 
Chicago clubs affili- 
ated with the Guild. 
We are arranging pro- 
grams for each meet- 
ing night. Power-tool 
demonstrations, _ve- 
neer matching and in- 
lay picture making, talks on lathe turning, 
and the like will be given. Moving pictures 
will be shown. We also hope to secure the 
cobperation of dealers in homecraft supplies 
in arranging an exhibit of tools and sup- 
plies to be placed in locked show case 
Our club is in an excellent location and we 
have a very full complement of workbenches 
and power tools.” 

‘Members of the United States Trust Com- 
pany Homeworkshop Club, New York City, 
recently visited the woodworking shop of 
the Brooklyn Y. M. C. A. to see a demon- 
stration of the use of power tools . . . Sales 
stamps are being saved by the Gem City 
Homeworkshop Club, Dayton, Ohio, and will 
be cashed for the benefit of the club's treas- 
ury. The codperation of both the junior and 
senior Chambers of Commerce was obtained 
for helping with the club's toy projects . . 
The Billings (Mont.) Homeworkshop Club 
expects to repair approximately 1,000 toys 
. +. Three pictures of the King and Queen 
of England were framed by the Preston 
(Ont., Canada) Homecraft Club and pre- 


Club. 
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with Lumber from Razed House 


sented to local schools. More than thirty 
members attended a picnic last fall. The 
Christmas toy quota has been doubled . 
Browning T. Baker spoke on cabinetmaking 
before the Newton (Mass.) Homecrafters 
Club. 

Wendell T. Magoun, secretary of the King 
Philip Homeworkshop Club, Rockland, 
Mass., writes: “Our membership is growing 
very rapidly. At present we have twenty- 


Exhibit of the Long 


four members, and several applications are 
ready to be voted upon. The club recently 
secured the services of Carl E, Vose, Frank 
Edwards, and John Sullivan from a Boston 
firm who gave a very instructive demon- 
stration on the choice and application of 
paints and varnishes. Following this, they 
presented motion pictures of a trip through 
@ modern paint factory. Albert Ewart ex- 
plained tricks in making fake antiques and 

discussed methods of wood finishing.” 

One of the members of the Sohio 
Homeworkshop Club, Cleveland, Ohio, 
donated plywood for the construction of 
toys. Lloyd Speckman was appointed 
book reviewer, and Paul Alford was 
placed in charge of demonstrations. 
Adrian Roberts displayed rare woods he 
had collected on a trip to Florida. Ed- 
ward H. L. Schaefer, secretary, is com- 
piling a complete list of tools owned by 
the members. 

A recent meeting of the Vicksburg 
(Miss.) Homeworkshop Club was de- 
voted to cutting wood for toy wagons to 
be given away at Christmas, 


Chorles H. Hunt, president of the Loni 
Beach club, with one of his ship mod 


ach (Colif.) Homecraftsmen’s Club in the municipal auditorium. A workshop 


was set up, and members made turnings and puzzles to give away to the thousands who attended 
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Foot Switch for Machines 
or Photo Printers 


AN INEXPENSIVE automobile dimmer 
switch mounted in a small wooden box and 
wired as shown makes an excellent foot con- 
trol for any small machine tool, especially 
a drill press. If a plug-and-socket arrange- 
ment is used as in Fig. 1, one switch will 
serve several tools. It also makes a good 
switch for a photo enlarger or contact print 
er, in which case, if wired as in Fig. 2, it 
will turn off the safe light when the white 
light is on. This is an advantage when focus- 
ing a dense negative.—J. M. BOWLES. 


Spring Catch Holds Door 
Open Against Wall 


WHEN it is de- 
sired to hold a door 
open against a wall 
in a shop or any 
other place where 
appearances are 
not of great im- 
portance, one of 
the most conven- 
ient ways to do it is 
by using the type 
of outside, double- 
acting, bumper 
catch made for 
keeping a screen 
door tightly closed. The same device may al- 
80 be used on yard gates, cooler doors, and 
the like to hold them shut.—W. L. KIRK. 
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Auxiliary Handle Tightens 
Hand Screws Quickly 


TIGHTENING hand screws requires little ef- 
fort if an auxiliary handle is made as shown 
from maple or hickory. Select a strong, pli- 
able piece of leather, such as old belting, for 
the grip. If you 
have several hand 
screws with han- 
dies of different 
diameter, selectone 
with the largest 
handle, wrap the 
leather snugly 
around it, and use 
that size—E, C. H. 


DrILL Wf HOLES WITH 
= METAL BAND IN PLACE) 


The ori 
largest hand-screw handle 


should fit your 


Worn Oilstone Trued Up 
on a Rubbing Brick 


OILSTONES often become worn hollow in 
the center, but they can be trued up like new 
on a fluted rubbing brick or stone, if avail- 
able. Take long, full strokes over the entire 
surface of the rubbing stone, as illustrated 
in the photograph below, and keep changing 
the position of the oilstone. The flutes of the 
rubbing stone should be kept wet during the 
operation.—A. S. J. 
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Clothes-Hamper 
Cabinet 


BUILT UNDER 
A WATER HEATER 


Lai iat My 34" PLYwoo0 TOP 
+ 


ka 


Aa 


3% pLywooo 


‘COVER VENTS WiTH™ 


‘Yg! HARDWARE CLOTH 25s 


TOP OF HAMPER 


How the cabinet is built, 


OST gas water heaters have consider- 
able waste space above them, occu- 
pied only by unsightly water and 
vent pipes. This space can be put to good 
use by raising the water heater and install- 
ing a clothes-hamper cabinet beneath it. 
‘The cabinet is constructed of %” pine 
throughout with the exception of the door, 
top, and corner post. Cut the 2” by 11” vent 
in the 5" wide board beneath the door before 
nailing on the door frame. The door itself 
measures 23%” by 15%” over all. Hang it 
with %" offset cabinet hinges. Nail the 
three bottom slats even with the top of the 
lower crosspiece of the door frame and on 
top of the rear cleat. Finish by nailing a 
molding around the bottom. Paint the cab- 
inet to match the other woodwork. Connect 
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The water heater rests on the cabinet, which 
occupies space that would otherwise be wasted 


the tank as shown in the plumbing detail. 

‘The hamper is made by joining %" hard- 
ware cloth to a 6-gauge wire hoop. ‘The 
hamper measures 20” high and 14” in di- 
ameter. The bottom is cut from 1%" ply- 
wood in which plenty of 1” holes are bored. 


Replacing Broken Tenon 
on End of Chair Rung 


HAIR rungs or legs that break off at 

the dowel or tenon cannot, as a rule, 
be repaired with a dowel in the ordinary 
way because a hole 
cannot safely be bored 
into the end as large 
as the hole in the ad- 
jacent member. To 
overcome this diffi- 
culty, turn a piece of 
hardwood down to 
the full size of the 
original tenon, then 
reduce part of this so 
it can be inserted in 
the leg or rung. 


Crattwork with Alabaster 


... A BEAUTIFUL, 


INEXPENSIVE STONE THAT 


CAN BE SAWED, PLANED, AND TURNED LIKE WOOD 


Above, turning a bowl. The stone 
is held in a chuck and supported by 
the tailstock conter. Right, plan 
ing a flat slab for a desk set. At 
the extreme right is shown how o 
fifty-pound rock Is cut with @ sow 


NCIENT craftsmen used alabaster for 
some of their most beautiful and 
costly articles, and the general im- 

pression is that the material must there- 
fore be very expensive. In reality this fine 
gypsum rock is found in many parts of the 
country and sells for about $1.25 a hundred 
pounds. Its low price and the ease with 
which it can be worked 
make it an excellent mate- 
rial for school shops and 
home workshops. Pieces 
weighing 50 Ib. or more are 
the most economical to buy 
because they do not require 
crating for shipment by 
freight. 

Because of its softness, 
alabaster can be sawed, 
planed, drilled, and turned 
on the lathe. If much work 
is to be done, it is advisable 
to have a separate set of 
tools to use on it—an old 
saw, a set of lathe tools 
made from worn-out files, 
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alabaster bowl with boautiful 
‘and clear, delicate color 


and drills that have lost their cutting lands 
and are no longer fit for metal drilling. 
Alabaster does not damage regular tools, 
but it causes them to lose their cutting 
edges faster than wood. 

To prepare pieces of alabaster, saw them 
off as near the finished size as possible. Ma- 
terial can be saved by sawing off the corners 
of pieces that are to be 
turned in the lathe. Flat 
pieces are treated just like 
a block of wood, but a 
block plane works better 
than a smooth plane be- 
cause of its low cutting 
angle. 

Alabaster should be 
mounted in the lathe by 
fastening it to a faceplate 
or in a chuck and support- 
ing it with the tailstock. 
A spur center is likely to 
grind out a hole in the end 
if the piece is mounted be- 
tween centers. In turning 
bowls, a small piece is left 
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By D. C. MARSHALL 


in the center until the job is finished, 
and then this center can be cut off. 
Lamps may be made in two pieces like 
wooden lamps. Bracelets and similar 
articles are turned on the faceplate 
from flat pieces. If the dust is ob- 
jectionable, the stone may be turned 
under water, which will prevent the 
small particles from flying about. 

‘When the turning or other cutting is 
finished, the alabaster should be sanded 
to a very smooth surface. The first 
sanding is done with moderately coarse 
paper such as No. 34; and the finish 
sanding is done with 6/0 or 8/0 garnet 
finishing paper. 

‘The actual finishing is very simple. 
‘The surface is merely coated with boiled 
linseed oil, which is Well rubbed in with 
a soft cloth. After the oil has dried, a 
high-grade furniture or automobile wax is 
applied. This gives the final polish and brings 
out the full beauty of the stone. 

Well-designed pieces of alabaster bring 


A decorative pair of small alabaster candleholders 


corners that can be converted into buttons, 
belt buckles, beads, and other small nov- 
elties. If the stone is used to best ad- 
vantage, a hundred pounds should produce 


good prices, Large pieces, when trimmed 
with a saw for turning, leave many small 


at least fifty dollars worth of finished arti- 
cles of various sizes. 


Door Knocker of Hammered Brass 


HAMMERED-BRASS knocker 

like the one illustrated can 
be made from a scrap piece of 3/16” 
sheet brass, 3" by 714", and a 12” 
length of %" round brass rod. Cut 
out the plate with cold chisel and 
hack saw, and hammer on one side 
with a ball-peen hammer. The 
knocker, after being tapered, is 
heated to a cherry red and allowed fF 
to cool gradually so that it can be (7 
bent. It also is hammered all over. | 
Clean with muriatic acid, wash, and 
polish; or, if an antique finish is 
preferred, heat the brass evenly 
until dark, burnish the high lights 
with fine emery paper, and polish 


Layout for the 
plate, and how 
knocker is made 


11 
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YOU CAN 
HAVE LOTS 
OF SPORT 
ON THE ICE 
WITH THIS 
SAIL 


WOW THE SAIL 1S TIGHTENED AT TAIL 


Gg 


SPAR FIXED FERRULE ay 


ae 


SLIDING FERRULE 


Method of stretching the cloth and two types 
of ferrules commonly used—fixed and sliding 
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By 
WALTER E. BURTON 


HIS skate sail, which will take 
you over the ice with the swift- 
ness of the wind, is patterned 
after a design suggested by the 
Skate-Sailing Association of America. 
It is one of the easiest types to make 
and is suitable for all-around use. 

For normal pleasure sailing, a sail 
of 38 sq. ft. will suit the average 
youth. For competitive sailing, how- 
ever, sails usually have an area of 
about 1 sq, ft. for each 214 Ib. of the skater's 
weight. Pleasure sails require only 70 per- 
cent of this area. 

The secret of a successful sail is taut 
cloth. Use a good grade of sheeting, un- 
bleached muslin or, best of all, a sailcloth 
such as that commonly called No. 1 Egyp- 
tian, 30” or 40" wide. Cut the cloth into two 
triangular sections so that, when sewed to- 
gether, they form a kite-shaped sail having 
a seam along the middle and selvedge edges 
along the two longest boundaries. When 
sewing the pieces together, draw them in a 
bit so the selvedge @dges curve inward 
slightly. Then when the sail is pulled taut, 
the edges will be unwrinkled. Use non- 
stretching cloth tape at least 1” wide to 
strengthen all four edges of the sail and to 
reénforce the central seam. Before applying 
the tape, sew pockets 2” to 21,” deep on the 
three corners at the front of the sail, and a 
reénforcing patch at the tail (most pointed) 
corner. Fold pieces of sail cloth double, place 
them with the folded edges inward in the 
positions shown, and stitch in place to form 
the pockets and reénforcement. Near the 
tail, insert a brass eyelet (grommet) to re- 
ceive an 18” to 24” rawhide thong, cod line, 
or %” white cotton line for stretching the 
cloth taut. A reénforcing triangle of cloth is 
desirable at the front end of the sail. 

‘Make the long boom and the shorter mast 
of spruce, if you can get it; or of ash, sound 
pine, or other wood. The boom and mast 
(spars) are 14,” thick in the middle and 
taper to 1” at the ends. Give them two coats 
of spar varnish. 
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POSITION OF 
CLOTH WEAVE 


B. 


(FERRULE 


_¢B00M 


SEDGE BEFORE: 
{STRETCHING 


General layout of @ sail for all-around use. The 
ht of the user 


‘area may be varied to suit the wi 


For easy carrying construct the spars so 
they can be taken apart in the middle. To 
do this, make a ferrule of a 10” piece of 16- 
gauge duralumin or 18-gauge brass tubing. 
It is fastened to one of the halves with a 
brass screw. The pockets into which the 
ends of the mast fit, being 2” or 214” deep, 
permit the cloth to be stretched enough for 
the mast to enter. 

Many skate sailors employ a sliding-fer- 
rule arrangement on the spars, and pockets 
on all four corners of the sail, so the cloth 
can be stretched without using thongs or 
other gadgets. The ferrule is slid along one 
section until the wood end is uncovered. 
Then the end of the other spar section is 
placed against the first, and the joint pressed 
down to stretch the sail. The ferrule is then 
pushed over the joint to lock it. A ring of 
adhesive or friction tape limits the ferrule 
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TAPE ALONG 
SELVEDGE LOGE 33 


movement one way; and similar tape can be 
wrapped about the other end. 

The mast and boom must be fastened se- 
curely where they cross with the standard 
crossed-spar lashing. One objection to the 
use of sliding ferrules is that the skater 
usually has to crawl across the sail, as it lies 
on the ice, to work them! 

‘Many skate sailors use bamboo for spars 
in spite of its undesirable limberness, wrong 
taper, and tendency to split. If you want to 
try it, bind the joints firmly with adhesive 
or friction tape, or with fishing line over 
which varnish is applied. Attaching ferrules 
may prove a problem. If the bamboo is cut 
at the joint, use a rasp and sandpaper to 
work it down to fit the ferrule. If cut be- 
tween joints, insert a glue-covered plug into 
the hollow end. 

The two windows, covered with sheet 
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celluloid, enable the skater to see where 
he is going. A way of attaching the win- 
dows, suggested by W. Van B. Claussen of 
the Skate-Sailing Association of Americ: 
is to stick them on with adhesive tape be- 
fore cutting the sail. Use a coarse stitch to 
secure the adhesive more firmly to celluloid 
and cloth, and then cut out the portion of 
sailcloth covering the window. 

‘To assemble the sail, insert the mast ends 
into their pockets. The cloth should be mod- 
erately stretched by the mast at this stage. 
Put the front end of the boom in the front 
pocket and run the thong, which is sewed 
to the tail corner, through the hole near the 
other end of the boom. Then run the thong 
through the eyelet as shown, and pull the 
cloth to drumhead tightness. Wrap the 
thong around the boom, slip one end under 
a turn, and pull it tight. Do not tie a knot 
in it, or it will be difficult to loosen. Of 
course, if you use the sliding-ferrule method, 
you do not require a tail thong. 

Ends of spars entering pockets should be 


rounded and padded with cloth or tape. The 
mast always goes between the boom and 
the sailcloth. 

In using the sail, learn to pick it up and 
hold it over the head by the front edges. It 
will float out on the wind, and from that 
position can be swung down until the boom 
rests on your shoulder and the tail drops a 
little. Grasp the mast below the boom, us- 
ing the nearer hand; and lean against the 
sail as it is forced toward you by the wind. 
Keep your feet 4” or 5” apart, the one nearer 
the sail leading the other. In stopping and 
making turns, swing the sail overhead. 

The two most important requirements 
for good sailing are skates properly sharp- 
ened, which means blades free of transverse 
grinding-wheel grooves, and a sail fitting 
snugly and taut on the spars. 

The sail described can also be used for 
ski sailing. An inch or two of snow on lake 
ice is good. Over the ground, several inches 
of snow with a heavy crust, and an inch or 
two of soft snow on top of that, are suitable. 


A strip obout 1!" wide 
is cut from the left end e 
of both covers, or from 


the front only, ond 
hinges ore applied 


Jig-Sawed Plywood Cover Used on Large Album 


ORE substantial than usual, yet quite 


attractive, is a picture or clipping al- 
bum with the cover and back made of 1,” 
plywood. A good size is 12” by 18”. 

‘On the cover lay out your name or any 
desired title in block letters, then cut away 
the waste around the letters on a scroll saw. 
‘The whole can be laced together with leath- 
er thongs or heavy cellulose cord. A good 
finish consists of stain and several coats of 
varnish, although the natural wood, if pro- 
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tected with varnish, is also very pleasing. 
‘The album shown was made by Paul M. 
Stahowiak, of the Michigan State Police. 


Silk Stockings Strain Paint 


DISCARDED silk stockings are useful for 
straining paint and enamel. It is especially 
important to strain paint that is to be 
sprayed because there is then less danger 
of spattering or clogging.—L. C. H. 
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Oil Filter Connected 
to Air Compressor 


Owners of portable power paint-spray 
outfits of the type illustrated above will find 
it less bothersome if the oil-and-water filter 
is connected directly to the air compressor 
instead of hanging it on the trousers belt as 
is usually customary. A small elbow, which 
can be obtained at any plumbing supply, is 
used to connect the filter directly to the 
compressor. 


Table-Tennis Balls Kept 
in Holder under Table 


TABLE-TENNIS balls can be stored conven- 
fently in a slanting holder made as shown 
and fastened under the table with three 
‘small angle irons. To prevent the balls from 
rolling out of the holder, either a rubber 
band may be stretched across the opening 
or a hinged piece of wood can be used. 


the balls from rolling out of the holder, 
a wide rubber band is fastened across the opening 
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Small Stumps Removed 
with Homemade Puller 


ALTHOUGH costing very little, this stump 
puller will be found useful for small stumps. 
A chain with a hook on one end is passed 
around the stump close to the ground and 
hooked on the side next to the puller. With 
the spar vertical and the puller close to the 
stump, hook the chain in the steel plate at 
the top of the spar and apply power at the 
loose end of the chain by hand or with a car 
or truck.—KENNETH L. KNULL, 
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Long Holder Replaces 
Ceiling Light Bulbs 


A FIVE-CENT lamp- 
shade clip, if nailed 
tothe end of a broom- 
stick, is handy for 
unscrewing old light 
bulbs from high ceil- 
ing fixtures and in- 
serting new lamps. 
‘The clip is of the 
type sold for con- 
verting bridge lamp 
shades for use on 
table lamps and may 
be obtained at most 
hardware _ stores.— 
HARRY WALTO: 
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Boudoir Mirror 


ORNAMENTED WITH SCROLLWORK 


of early American design, or boudoir 

mirrors as they are sometimes called, 
make acceptable gifts yet do not cost much 
for materials. A very simple way to con- 
struct such mirrors is shown in the ac- 
companying drawings. The frame is made 
from %” by 1” strips of mahogany, walnut, 
or other cabinet wood, rabbeted for the mir- 
ror and assembled with mitered joints. Each 


Dai ae seroll-sawed mirrors 


=e 
oun 
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The frome is ossembled with 
red joints, and then the 


dimensions may be oltered to 
suit a mirror of another size 


He 
DOWEL 


mupROR 


PASTEBOARD- 


wed wings are fos 


with dowels. The 


joint is reénforced with a single 1/16” dowel 
inserted from the outside. Since the frame is 
comparatively light, the joints must be 
carefully fitted and well glued. 

‘The scrollwork is sawed from %”" thick 
wood to match the frame and fastened with 
glue and dowels. The mirror is backed by a 
panel of heavy pasteboard and fastened with 
brads. If an old mirror of suitable quality is 
on hand, the frame may be modified to fit it. 


Shuttle for Hand Loom Easily Made 


A SHUTTLE for a hand loom is 
easily made by the method illus- 
trated. Cut the four pieces of 
maple and drill the necessary 
holes. Glue the parts together, 
holding them between hand screws, 
and, when the glue has set, shape 
the shuttle with a band saw or by 
hand. Finish with a rasp, file, and 
sandpaper, and apply two coats of 
varnish, 

Cut the spindle from a piece of 
14" iron wire (an old coat hanger 
will do). It should be %” longer 
than the distance between the end 
Pieces. Push the rod against the 
spring in one end and then let the 
spring push it into the hole in the 
other end.—JonNn H. CLAYTON. 
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A GRACEFUL 


Footstool 


IN THE STYLE OF DUNCAN PHYFE 


ture, this footstool of the Duncan Phyfe 
period has that handmade quality which 
cannot be duplicated by factory methods. It 
may be built of mahogany, maple, or birch. 
‘The original stool was made of beautiful 
curly maple and stained with a half-and- 
half mixture of boiled linseed oil and tur- 


Ts THE discriminating judge of furni- 


How to Reduce Belt Slip 


WHEN small pulleys must be used to give 
a machine the correct speed, the belts often 
have a tendency to slip. A’ simple way to 
prevent this is to mount a roller-skate wheel 
on a suitable bracket as shown below. This 
method works equally well on V-type or flat 
belts. 
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pentine to which dry burnt umber had been 
added to give a slightly darker tone. This 
was followed with two rather thin coats of 
shellac, rubbed with 00 steel wool and pol- 
ished with wax. Upholster the seat with two 
thicknesses of upholstery felt or with cotton 
bats well pressed down, and cover with any 
harmonious fabrie.—CIlARLES A. KING, 


Parchment Lamp Shade 


CANCELED postage stamps form the deco- 
rative element of this novelty lamp shade. 
The base is a plain parchment shade of the 
type that may be purchased complete at al- 


most any appliance store. The postage 
stamps should be mounted firmly and 
smoothly with thin glue, rubber cement, or 
sodium silicate (water glass) and given a 
thin coat of varnish.—Mrs. K. R. SIPPLE. 
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HE U. 8. Revenue Cutter Joe Lane 
was classed as a topsail schooner. If 
you have completed all the deck work 
and have the masting ready to be set 

in place as shown in the two preceding in- 

stallments, you are ready to start rigging 
your model of this picturesque little ship. 

First, however, strap and set up the dead- 
eyes. Make the necessary chain plates as 
shown. The simple knot for strapping the 
blocks is illustrated in the same group of 
drawings. Sizes of blocks and deadeyes are 
indicated in the rigging plan. 

Although the rigging is a fascinating 
phase of model building, don’t be in too 
much of a hurry to get started. Check back 


By 
EMANUELE 
STIERI 


TRYSAIL VANGS 
PORTAND STARBOARD 


3: ip SINGLE 
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KEY FOR BLOCKS 
1-0 '§ D0uBLE 
“30% + 


carefully to make certain all other work has 
been completed. See that holes for the be- 
laying pins have been drilled and that the 
pins fit tightly in place. 

From the drawing lay out the lead from 
each rope, know where it starts and where 
it goes to, and whether it belongs to the 
standing rigging or to the running rigging. 
Use fine (No. 70) ecru thread for the run- 
ning rigging (indicated with asterisks) and 
fine and medium (Nos. 70 and 16) black 
threads for the standing rigging. Be sure 
that every eyebolt and every cleat, to which 
the rigging is fastened and the blocks 
hooked, is in its proper place on the masts 
and yards. 

Before setting up the masts, place the 
shrouds and ratlines on the topmast. An 
easy method is to rig the perpendicular 
shrouds first and then, with a drop of glue 
at each point, set up the fine ratlines. When 
they are dry, touch with a drop of shellac 
and cut off’ close. 

Now set the masts in their holes and 
again check the rake. See that the proper 
number of belaying pins have been set into 
the fife rails. Cut two small pieces from 
1/16" wood, drill a hole for the mast in each, 
and shape to simulate mast wedges. 

Set up the lower rigging (shrouds and 
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BELAYING-PIN PLAN 
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jib halyard 
7—Fore staysail halyard 
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d—Ste 
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o—Tops'l haly'd purchase 
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\d of mainsheet 
e—Moinsheet block 


proceeding methodically aft. 

Note that the plan shows 
the yards in an impossible 
fore-and-aft position. When 
setting up lifts and braces, 
“square” the yards in a hori- 
zontal position, at right 
angles to the keel line. To 
avoid confusion, the follow- 
ing braces are shown on the 
drawing as if on one side 


ib downhoul || 16—Mein peak, halyard, pais 

staysail downhaul 17—Mein throat halya: i 

lifts P&S 18—Main topping lifts P & S Topgallant—Standing end 
halyard 19—Mai aS on yard band, then through 


double block ‘at main top- 
mast band, down through 
crosstrees, and to pin No. 
14, port and starboard. 
‘Topsail—Standing end on 
main topmast band, then for- 
ward to block on brace pen- 
dant, aft to block on main- 
stay span, and down through 


backstays) and the bowsprit rigging as in- 
dicated. Follow through by making all rat- 
lines on foremast and mainmast. 

To avoid confusion in rigging a ship of 
this type, arrange the standing rigging be- 
fore placing the yards and gaffs. Now at- 
tach the yards and gaffs and continue with 
the rigging, starting with the bowsprit and 


> 


FOUR PINS IN BOARD 
WITH THREAD TAUT 


Miniature Ladders 
for Ship Models 


Jacos’s ladders give a 
touch of realism to a ship 
model that is often lack- 
ing. I always place such 
ladders over the bulwarks 
to reach slightly below the 
water line. They can easily 
be made of thin wood and 
thread, as shown in the 


bes accompanying sketches. — 
ANTONIO GELINEAU. 
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crosstrees to pin No. 13, port 
and starboard. 

Lower—Standing end fast in becket and 
double block at main futtock band, forward 
to block on brace pendant, aft through 
double block on futtock band, and down to 
pin No. 12, port and starboard. 

Any type of stand may be used. A simple 
one is shown in the photograph; another de- 
sign appeared in the first installment. 


Cutting Sharp Carvings 
from Balsa for Models 


IN FASHIONING small ship-model carvings 
from balsa wood, a cleaner result can be ob- 
tained if the lines are cut in lightly with a 
sharp knife and then molded into the wood 
with a blunt, round-pointed tool, such as a 
mimeograph stylus. This is also a much 
faster method.—ERwIn La HAINE. 


Pencils Bound Together 

SHIPPING clerks, checkers, and others who 
use ordinary colored pencils can save time 
by fastening a red and a blue marking pen- 
cil together with rubber bands, as illustrated, 
so they point in opposite directions. This 
forms a handy double-end combination. 
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Steel Dowels and Babbitt 
Fix Broken Furniture 


DirFicutr furniture repairs, such as a 
broken table or chair leg, have been success- 
fully made in a number of cases by using a 
steel dowel and Babbitt metal. The leg is 
sawed off square just above the break, and 
a new piece is turned, band-sawed, or carved 
to match the broken portion. A 1%” hole is 
then drilled into the end of the leg and the 
new part which is to be joined to it. The 
holes do not have to be accurately registered. 
Two \” holes are next drilled as shown, 
to meet the larger holes in whatever posi- 
tion they will be least conspicuous. A 1,” 
steel rod is placed in the 1” holes, and the 
two parts are clamped together and blocked 
up horizontally. Melted Babbitt metal is 
poured into one of the %4” holes until it 
appears at the surface of the other. Allow 
sufficient time for the metal to cool, then 
file it smooth at the 14” holes, and color and 
finish the new material—C. F. BLAKE. 
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Linoleum-Block Cutters 
Aid in Soap Carving 

FINE work on soap carvings can be done 
with linoleum cutters such as are used in 
making linoleum blocks for block printing. 
The cutters may be purchased in various 
sizes and shapes from art stores. 

T have followed various patterns in doing 
soap sculpture, but prefer the figures illus- 
trated in articles that have appeared in 
POPULAR SCIENCE MONTHLY on wood whit- 
tling, such as “Hobo Hank” (P.S.M., Jan. 
"37, p.71).—STANLEY SHERIDAN. 


Cans for Holding Small Parts 


Empty shoe-polish cans, because of their 
shape and the tight-fitting but easily opened 
style of lid they have, are useful containers 
for tacks, small screws, and parts of models 
and small fittings which require to be kept 
in dustproof containers.—L. G. 


Ladder Supports Boards 
While Being Planed 


WoopworkING repairs often have to be 
made where no bench or flat surface is avail- 
able for planing boards. In such cases a 
stepladder, if 
equipped with a case- 
ment latch as shown 
to act as a stop, 
makes a satisfactory 
planing bench. A 
small wooden wedge 
props the latch at 
right angles to the 
planing surface. 
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Windshield Wiper Helps 
in Wet Sanding 


AS AN aid in obtaining a smooth, glass- 
like finish on table tops or flat surfaces, 
especially if lacquered, an automobile wind- 
shield wiper is useful as shown above for 
removing the sludge while sanding and for 
facilitating the inspection of any remaining 
unevenness or “orange peel,” as it is com- 
monly called. The sanding is done lightly 
with the grain in sections of about 6” square 
with No. 360 or 400 waterproof sandpaper 
dipped frequently in water. The sludge 
formed by sanding is removed repeatedly 
with the wiper as the work progresses, until 
a smooth surface has been obtained, after 
which the finish is ready for polishing. 
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Light Wooden Case Holds 
Set of Twist Drills 


Home workshop enthusiasts who wish to 
make a case for twist drills that will pro- 
tect them perfectly yet enable any size to 
be instantly selected, will find the design 
illustrated has unusual merit. This case 
holds a set of wire drills from 1 to 60. When 
the case is closed, each drill is locked in a 
separate pocket. The pockets are made 
simply by cutting slots in strips of plywood 
and gluing these strips to another piece of 
plywood with spaces between so that the 
drills can be picked up easily. In order that 
the smaller drills may be grasped without 
difficulty, extra strips, which are not slotted, 
are placed underneath the slotted strips in 
the top drawer.—MERLE TERRILL. 


Scale Placed on Jointer 
to Show Depth of Cut 


DeprH of cut on a jointer can be quickly 
determined by the use of a scale as shown, 
Two %” holes are drilled and tapped oppo- 


site each other in the base and rear table. 
‘The upper screw acts as a cam for the point- 
er, which has a %" by 14” U-slot cut in the 
top. The lower screw is used as a pivot. The 
scale can be graduated from 0 to \” by 
thirty-seconds, which is usually sufficient. 
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WHAT YOU CAN DO WITH 
Rubber Splicing Tape 
oe 
° 
i, @ 
a 


Tires for models, ond ringlike goskets 


; , 


Padding o clamp so it won't leave marks 


To mate rubber tubing, wrop o dowel with cord, dust with 
toleum powder, and wind on the splicing compound spirally, 
Then pull out the cord from one end and slip off the tube 


Adapting medicine dropper to fit bottle 


Wooden tanks con be made water-tight by placing Old hold-down rollers on a typewriter will act 
rubber tape in the joints before they ore fastened like new when covered with splicing compound 
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Above, guard in use 
fon freechand work. 
I provides complete 
sofety from cutters 


XCELLENT 
wood shaping 
can be done 
on a modern high- 
speed drill press in 
the absence of a 


places the chuck 
spindle. This spin- 
dle has a shaft 
to accommodate 
standard three-lip cutters with a 5/16” hole. 
A set of depth collars and six assorted cut- 
ters are then all you will need to turn out a 
variety of shaped edges. 

It is necessary to use the highest speed 
possible to produce clean, smooth work. 
Start the cut against the grain to eliminate 
any torn corners. In free-hand or curved 
work, a starting pin is necessary to prevent 
any kick back at the start of the cut. 

The table, Fig. 1, is of %” plywood, 18” 
across, and fastened through the slots of the 
drill-press table with 1,” flathead bolts and 
wing nuts. Bore two holes in a piece of 1” 
by 8” by %” iron to fit over bolts under- 
neath table to form a clamp (Fig. 2). 

The adjustable fence, Fig. 3, is cut from 
%”" plywood. A piece of pine %” by %" by 
14” is screwed on top of the front edge and 
trued with a plane or jointer on the face 
side. Cut out a 314” section in the center. 
The fence is held in position with two 2” by 
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HOW TO ADAPT YOUR 


_ Drill Press 


FOR WOOD 


The guard is swung out of 
way when not required. 

Loft, inserting the startin, 

pin for free-hand wor 


44" bolts and wing nuts. Bore 4" holes in 
the table to coincide with the slots in fence. 

‘The starting pin can be made from %" 
round iron with one end filed to fit inside a 
piece of %” threaded electric socket tubing 
1” long. Bore a %" hole in table where in- 
dicated, screw in the tubing, and file it flush 
with surface of table. 

An efficient guard may be made of two 
pieces of 1” by 1/16” strap iron, bent to 
shape shown in Fig. 4, and fastened to sepa- 
rate pieces of maple 1” square. A %” bolt 
and wing nut holds the guard securely to 
the column. The hinge bolt keeps the cutter 
up while making adjustments. 


POPULAR SCIENCE 


Upper view, screwing on the dust cap to complete 
the assembly of a remodeled motor. Second photo 
shows how bearing on one end is held with o nut 


HEN the sleeve bearings in an elec- 
tric motor need renewing, it is often 
easy to replace them with ball bear- 

ings by making a few changes. A simple 

way to do this is to face off part of the 
motor bells, attach a bushing to this faced- 
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Ball Bearings 


SUBSTITUTED FOR 
WORN-OUT 
MOTOR BUSHINGS 


By JOHN COOK, JR. 


off part, and then bore out this bush- 
ing to take the ball bearing. 

The bells may be chucked so that 
they will run true by using a wooden 
mandrel. A piece of hard wood a little 
larger than the bells and about 1” 
thick is countersunk on one side to fit 
the faceplate and attached to it with 
wood screws. The faceplate holding 
the wood is then screwed on the lathe, and 
the wood is turned to fit the rim of the mo- 
tor bell. If this is a good fit, the bell will 
run true, and when fastened to the wood 
with wood screws can be faced without 
shifting. In the motor shown it was neces- 
sary to face off about %” of the bells to 
make room for the bushings to hold the ball 
bearings. It is very important to leave a 
shoulder on the face of the bell to hold this 
bushing in position. 

The faceplate with the bell attached is 
now unscrewed from the lathe, the chuck 
screwed on, and the bushings made, The 
bushing is bored out to fit the shoulder on 
the bell, and the ball-bearing fit is roughed 
out. Several holes are drilled through the 
bushing so that it can be fastened to the 
bell with small screws, and the bell is drilled 
and tapped to take these screws. Another 
‘small hole is also drilled through the bush- 
ing and bell for a dowel pin to keep the 
bushing in its proper position. All this can 
be done without removing the bell from the 
faceplate. 

After the faceplate has been returned to 
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A wooden mandrel 


to fit rim of motor bell. Right, the 


screwed to the faceplate and turned 


rowed on 


to it can be faced off to make room for the bushing 


the lathe and the bushing screwed on, the 
bushing is bored out to fit the ball bearing. 
Dust caps may be made and held in place 
by the same screws that hold the bushings, 
and one of these dust caps can be used to 
clamp the bearing on one end in place. The 
other bearing should have a little end play 
to allow for expansion and any errors in 
measurement. 

‘The armature shaft is now turned to fit 
the ball bearings, care being taken, of 
course, to place them so that the armature 


Re 


In facing the bell, o shoulder is 
turned to hold the bushing, which 
is bored to match. The bushing is 
also drilled for screws, and holes 
are drilled and tapped in the bell 
for the screws so that the bushing 
can be fastened os shown at right 
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will run in the proper place. If the shaft is 
too small for the ball bearings to be used, 
it is easy to shrink a bushing on each end 
of the shaft and fit the bearings on these 
bushings. When turning the fits for the ball 
bearings, leave a shoulder for both bearings 
and thread the shaft end for a thin nut to 
hold the bearing in place. A small cotter 
pin through this nut and the shaft keeps 
the nut tight. ‘The bearing on the other end 
may be held on in the same way, but it is 
easier to drill and tap a hole in the end of 
the shaft and hold this bearing on with a 
washer and a cap screw, which is screwed 
into this hole. The bearing must stick out 
over the end of the shaft a little to allow 
the washer to clamp it against its shoulder. 
A small hole is drilled through this washer 
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and into the end of the shaft, and a 
dowel pin inserted to prevent the washer 
from turning when the motor is running 
and thus loosening the cap screw. With 
both the nut and cap screw locked in place, 
the motor will run in either direction. 
For 4;- and 1/3-h.p. motors, No. 203 ball 
bearings are a suitable size and may be 
found in good condition at any automobile 
junk yard. New bearings are unnecessary. 
The position in which the armature runs 


Adjustable Leg Supports 


How the support 
used to hold one end 
of a large drawer or 
‘any other bulky work 


Boards of any length 
can be planed at the 
bench by holding one 
tnd jin the vise ond 
placing the support 
8 shown at the right 
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Left, the bushing is bored out so the ball 
Below, at one end the 
id on the shaft by a cap screw 


must be noted before work is started so 
that the ball bearings may be mounted in 
the proper places on the shaft. The bearings 
should not fit too tightly on the shaft or in 
the bushings because this would make as- 
sembling difficult. The nut and cap screw 
will hold them tightly in place. 


Large Work for Planing 


‘THE “woodworker's slave" is what I call the planing 
support shown in the accompanying illustrations. It will 
help hold work of any length or width at the bench. The 
upright is 144,” by 214” and as long as the bench is high. 
A series of %" holes is drilled along one edge, and slots 
are cut as shown at a 45-deg. angle. 
mounted on a cross-lap base and braced with four 
wooden corner blocks or iron shelf brackets. An adjust- 
able holder is then made as shown.—RUDOLPH KNAUS, SR. 


‘The upright is 


Ball-Bearing Cone Center 
Made from Fan Parts 


BY UTILIZING the hub and ball-race as- 
sembly from the fan of an old automobile 
cooling system, it is possible to make an ex- 
cellent cone center for a small lathe. The 
parts from the fan are marked A, B, and C 
in the drawing below. A 60-deg. center is 
turned on the hub A, and the shaft is turned 
down to make a running fit in a 5/16” hole 
through Z. The latter is turned as indicat- 
ed to form a Morse-taper shank and pressed 
into D, which has been bored out to receive 
the ball-race retainer C. The cap F is made 
& press fit on C. The whole assembly should 
be packed with grease.— 
WESLEY O. WALKER. 


Easy way to make o cone 
for a small lathe 


Old Head Lamp Converted 
to a Forming Anvil 


IN THE garage or 
small shop, a useful 
forming anvil may 
be made by filling a 
discarded bullet-type 
head-lamp shell with 
a rich mixture of 
Portland cement and 
sand. Embed one or 
two 1%” bolts in the 
cement before it sets 
for securing the an- 
vil to the bench top 
and then allow five 
or six days for dry- 
ing. This device is 
particularly useful 
for such work as 
bending copper feed 
lines to any desired curve, or removing 
dents from circular metal projects of vari- 
ous sizes.—W. C. W. 


Discarded Tap Used as Driver 
for Recessed-Head Screws 


‘A WORN tap of suitable une 
size, if ground as shown, & 
makes a handy screw driv- aca: 
er for recessed-head screws TO FIT 
when a set of screw drivers screw 


intended for this special 
type of screw is not at 
hand. 


| PIPE DIMENSIONS 


Nominal 
Inside Dia, 


Actual 
Outside Dia. 
0.405 
0.540 
0.675 
0.840 
1.05 
1315 
1.66 
19 
2.375 
2.875 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Note: Dimensions above are in inches, and are for standard steel and wrought-iron pipe, 
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Nominal Actual Actual 
Inside Dia. Outside Dia, —Tnside Dia, 
3 35 3.067 
3% 4 3.548 
4 45 4.026 
4% 5 4.508 

5 5.563 

6 6.625, 6.065 

7 7.625, 7.023, 

8 8.625 7,982 

9 9.625, 8.937 
10 10.75 10.019 


| 
| 
| 
5.045, | 
| 
| 
| 
| 
| 
| 
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Universal Shop Burner 


for Tempering Tools 


PRACTICALLY every owner of a metal 
working lathe has need for a furnace to aid 


in hardening and tempering tools. The fur- 
nace illustrated, which was constructed 
from odds and ends of metal found about 
the shop, gives ample heat without com- 
pressed air. A small steel tool can be 
brought to a cherry red in a few minutes. 

‘The construction of the burner is illus- 
trated in the photographs, except for the 
gas adjustment, which is shown in the de- 
tail drawing. Both the air and the gas are 
adjustable so that the burner can be used 
with either natural or artificial gas. In a 
vertical position it can be used as an ordi- 
nary Bunsen burner. 

The furnace, shown above, consists 
of an ordinary 
tin chalk box lined 
with a mixture 
of fire brick and 
plaster of Paris. 
The flame from 
the burner is al- 
lowed to blow itself 
into the furnace.— 
L. T. Broock. 


The burner swiv- 
els on the base 
‘and can be used 
ith natural or 
cial 
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Drill Chuck Acts as Jig 
for Holding Metal Pins 


SMALL holes, such as cotter-pin holes, can 
be drilled exactly through the center of small 
rods and pins by using a geared 0-14" 
drill chuck as a jig. First, a drill guide must 
be made from a 5/16” cap screw, cut to the 
proper length and drilled through the center 
with same size drill that will be used later. 
The pin to be drilled is clamped in the 
chuck, and the drill guide is inserted into 
one of the three holes that act as the pilot 
for the chuck key. The drill is now run 
through the pin until the end just about 
touches the hardened jaw opposite. The pin 
is then removed from the chuck, and it is a 
simple matter to finish the drilling. In order 
to drill a series of identical pins, place the 
proper amount of spacer 
washers under the head of 
each pin before it is drilled. 
—BARNEY LIFSHEY. 


DAIL GUIDE 


The drill guide 


Cleaning an Electric Clock 

WHEN an electric clock stopped recently, 
no amount of adjustment would start it. Fi- 
nally the works were removed and drenched 
in carbon tetrachloride to wash out dust and 
dirt in the gears. It has functioned perfect- 
ly ever since—M. W. H. 


inserted in a chuck-bey hole 


Small Aluminum Strainer 
Skims Slag from Solder 


A FAIRLY deep r 
aluminum top from | 
a discarded salt or 
pepper shaker, if 
fitted with a metal 
handle, makes a 
good strainer for 
removing the scum 
or slag from a pot 
of molten solder or 
lead, or for skim- 
ming off various 
impurities from 
liquid soldering 
flux.—w. C. W. 


If corrosive fluxes are 
strained with the alu- 
minum shaker top, rinse 
it thoroughly in water 
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A screw secures the 
table to the nut on 
the cross-feed screw 


Boring and Milling Table 
Fastened to Lathe 


THis boring and milling table replaces 
the cross-feed assembly of a small lathe and 
supplies a rigid table to which work may be 
bolted. The table is made of cast iron with 
all surfaces planed. A screw secures the 
table to the nut on the cross-feed screw, 
and the V-way is provided with a gib and 
the necessary tightening screws. An angle 
plate, also of cast iron, may be bolted to 
the front or rear edge of the table as the 
work requires.—WESLEY O. WALKER. 


Scale on Tool Rest 
Speeds Wood Turning 


‘Woon turning may be speeded up and 
measurements more accurately scribed on 
the wood when the tool rest is graduated. 
A plain slot was milled across the beveled 
surface of the tool rest shown about %” 
below the top horizontal surface. A scale 
was cut to fit and cemented in the groove. 

Some lathe manufacturer could do wood 
turners a favor by designing tool rests to 
hold a scale, as shown, so that scales could 
be interchanged.—E. C. H. 
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Cold-Rolled Steel Clamps 
Hold Small Materials 


ALMosT any type of small work can be 
held with these easily made clamps and 
they are especially useful to model makers. 
‘The clamps stand up very well under heat 
when used to hold work for soldering or 
light brazing. 

‘The body is formed of cold-rolled steel, 
turned or filed to shape. Holes are drilled 
and tapped for the clamp screws, which are 
shaped from small carriage bolts with the 
heads filed square.—H. R. H. 


i 


The clamy 


will grip mony small shapes ond ore 
vunharme 


by the heat of brazing and soldering 


Spindle Tool Bores Work 
That Cannot Be Swung 


Work that cannot be swung in the lathe 
may be fastened to the carriage and bored 
with this tool. Certain types of milling may 
also be done; for example, a tool with a 60- 
deg. point will cut V-ways in steel. The 
tool is made from cold-rolled steel. One end 
is turned to a No. 3 Morse taper to fit the 
spindle of the lathe, and a 5/16” square hole 
is broached through near the other end. A 
5/16” cutter is held by a headless set screw. 


SET SCREW 
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Mercury Indicator for Centering 


Using th 
chute 


indicator to center work in @ four-jow 
|. to the right, filling the indicator 


OR the owner of a small metal-working 

lathe, this accurate indicator is a novel 
and useful project. The body is threaded so 
it may be fitted to any type of holder; it can 
thus be used for various other purposes 
besides centering lathe work. 

‘Thread and knurl the body first; then pro- 
tect the finished surface while it is gripped 
in the chuck for drilling the holes. The 
4” hole for the plunger should be reamed 
to size or lapped to a fine, smooth finish. 
Obtain a steel spring that will just fit this 
hole, Use tool steel for the plunger so the 


How to Make 
Small Nuts 
of Odd Sizes 


IN EXPERIMENTAL 
work it is often nec- 
essary to make a 
few small, odd-sized 
nuts. One method is to drill a length of 
“hex” stock, tap it as deep as possible, and 
after cutting off the nuts immediately 
needed, mark and store the remainder for 
future use. 

A second method is to drill a fine pilot 
hole through the piece and cut off and tap 
what is needed. If another size is required 
later on, it is an easy matter to enlarge the 
pilot hole to the tap-drill size.—S. J. G. 
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end can be hardened. Polish, lap, or grind it 
till it makes an easy sliding fit in the body. 

The glass capillary tube is cemented in 
the large hole at the back of the body. The 
holder, which must be made to fit the tool 
Post of your lathe, is tapped on one end to 
receive the indicator. Do not use brass for 
any part of the indicator. 

Grease the plunger with heavy oil and 
insert it in the body after dropping in the 
spring. Suck the mercury up by inserting 
the indicator into a bottle of mercury and 
pulling out the plunger; then remove, turn 
upside down, keep pulling out the plunger 
far enough for the mercury to get out of 
the capillary, and push it back. Repeat this 
process until the mercury shows a plus and 
minus reading about midway along the 
capillary as the plunger bears on the spring. 

Calibrate a scale by finding how far the 
mercury travels when compared with a 
known standard. A scale can be made by 
scratching fine lines on a piece of aluminum 
or brass bent to fit over the glass capillary. 


TAPPED Ye HOLDER TO 


FIT LATHE 


#10n6. fe 
GuAss 

exPiitary 24" <4 Trot sree pAROoieo Pow 
Ports of the indicator before assembling. The 
body is made from @ piece of cold-rolled steel 


Rubber Brake-Pedal Pads 


Used on Vise Jaws 


‘A PAIR of rubber brake-pedal pads, which 
can be bought for a few cents at an auto 
accessories store, can be used to cover the 
jaws of a machinist's vise, as shown, so that 
soft or polished material can be gripped 
without being 
marred. 

If the rubber 
pad is a trifle 
too small, a few 
slits in the back 
with a knife will 
probably make it 
fit snugly over 
the jaw of the 
vise—R. W. 
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Frame of a Small Boat 


FTER the stem, frames, and 
transom of a small boat 
have been assembled, the 
problem comes of setting 

these parts up and bracing them. 

In general there are four ways of 

be set 


doing this. The boat ma; 
up right side up or up- 
side down, and with or 
without the use of a keel 
form. 

Boats under 20’ in 
length are usually more 
easily built upside down. 
‘The use of a keel form 
will assure the correct 
curve to the keel line. 
Notches are cut in the 
keel where the frames 
will rest, and uprigats 
are fastened to it at each 
station, next to the frame 
notch. Then the keel 
form should be set up at 
a convenient height for 
working, well braced to 
the floor, or to some other 
support if the boat is 
built outdoors. The up- 
rights should be perfect- 
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By 
BRUCE and 
WILLARD 
CRANDALL 


How the frame of a large boat 
blocks and braced from boti the 
floor and the rafters above 
photo shows th 
form for holding frames upside down 


Thi 


use of a note 


ly plumb and at right angles to 
the keel form. The frames are set 
in the notches and temporarily 
tened to the uprights in such a 
way that their center lines are 
perfectly plumb and at the center 
of the keel form, 

The keel or keelson, 
stem, and transom are 
next set up and braced 
in position. After mak- 
ing sure that the stem 
and transom are in line, 
check each frame to see 
that it is at right angles 
to the keel form before 
the chine pieces are put 
in. The side frames are 
also checked to make 
sure they are plumb be- 
fore the sheer batten or 
any side planks are put 
in place. 

If the boat is built up- 
side down without the 
use of a keel form, the 
uprights are put up first, 
braced from the floor at 
each station. Make sure 
they are perfectly in line. 


set up 


large 
keel 
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Two methods of upside-down assembly, with and without o keel form 


‘The center of these uprights will then coin- 
cide with the center line of each frame. 
Stretch a cord or wire across the top of the 
uprights to represent the base line, and fas- 
ten each frame to the upright at the proper 
distance from the base line. It is then neces- 
sary to take accurate measurements to be 
sure of the correct placing of the stem and 


transom. The parts of the 
uprights which extend above 
the frames must, of course, 
be sawed off before the keel 
or keelson can be put in 
position. 

If the boat is built right 
side up, the keel can rest on 
a keel form, or on keel 
blocks in the case of a large 
boat. The floor can be used 
‘as a base line if it is per- 
fectly straight; otherwise a 
wire may be stretched to 
serve the purpose. The keel, 
stem, and transom are put 
in position first, care being 
taken that the stem and 
transom center lines are 
perfectly plumb; then the 
frames are set in place and 


braced, preferably from 
above to the rafters of the 
building. 


After all the framework 
has been properly braced, it 
must be carefully trued up by eye and also 
with a bending batten, clamped over the 
framework at various points. This will re- 
veal any slight mistakes in the shape of the 
frames or in the position in which they are 
set up. Each frame and the transom must 
also be properly beveled so that the plank- 
ing will all fit perfectly. 


Sturdily Built Toy Truck Holds a Small Child 


SMALL boy always appreciates a toy truck that is large 

and substantial enough for him to ride on himself. The 
truck illustrated is of this type and correctly proportioned 
for children from eighteen months to three years of age. The 
chassis consists of two strips %” by 14” by 23” joined by 
the cab, hood and axles, The cab roof is a piece 12” by 3” 
by 5”, with the grain parallel to the chassis. The bed is made 


of five rails and two end pieces.—G. GREEN. 


Se 


The truck is an attractive toy es- 
pecially if chassis, cob, and hood 
‘re enameled o bright red, with 
yellow bed ond black wheels 
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Brightening Up 


needed. Use steel wool and alco- 
hol to take off the final traces 
of old finish. Let dry overnight. 

Breakfast finishes are of two 
kinds: Solid color enamel and 
shade-coat or high-lighted fin- 
ishes that only partially cover 
the wood, which becomes a part 
of the color scheme. The enamel 
work can be done with brush 
or spray gun. The high-light 
finish is best done with the gun. 


NAMEL. Sand wood with No. 

3/0 garnet paper. Dust and 
apply a sealing coat of four- 
hour floor varnish reduced 50-50 
with pure turpentine. Do not 
use shellac, Let dry overnight. 
Sand with either the previously 
used and well-worn No, 3/0 pa- 
per or with No, 6/0 garnet fin- 
ishing paper. Dust off and fol- 


F YOUR breakfast alcove 
or set of kitchen furniture 
has taken on a drab and 
battered appearance, but is 
well built and has good lines, 
it can be refinished to look like new. 

In most cases No. 2 steel wool and de- 
natured alcohol will remove the old finish. 
If it is stubborn or alcohol resistant, how- 
ever, a standard varnish remover will be 


low with a tack rag. 

‘Turn each chair upside down 
and coat the underframe evenly. 
Replace right side up and com- 
plete the underframe, then the 
back frame and headrail, and last of all the 
top face and edges of the seat. Place the 
hand palm up beneath the seat and lift the 
chair down out of the way. Use a similar 
method on all the pieces. Dry two days. 


STANDARD FILLER STAINS [PAINTING] 


1. Make up or buy an oil stain of the required color. 


2, Add 10 to 12 Ib. of natural paste wood filler per gallon of oil stain; then 
add 1 pt. linseed oil per gallon. Keep stirred. Oak, mahogany, and walnut 
stains require more paste than closer-grained woods such as birch. 


| | 
Il | 
! | 
| | 
| | 
| | 
| 3. Apply to wood, let gloss of vehicle flatten off, then pad in with 12” burlap | 
| Squares. Clean off with rags across grain. Wipe lightly with the grain at end | 
| of filling operation. Inspect carefully for remaining smears and traces of filer | 
left near moldings and corners. Remove any such filler with a wooden picking 
| stick sharpened like a pencil on one end and a chisel on the other, and cov- | 
| erea with a rag. | 
| | 
| | 
| | 
L 


4. Dry 48 hours in a warm room before finishing. 
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a Breakfast Set 


Sand lightly with old No. 6/0 paper. Tack- 
rag off and recoat with enamel. Let dry 
two days. If a little contrasting color is de- 
sired, as black or scarlet with ivory body, 
use on one upper bead only. 


IGH-LIGHTED OR SHADED. Strip 

all pieces to the wood. Dry twelve 
hours. Sand with No. 3/0 garnet. Dust off. 
Spray on a clear coat of wood lacquer re- 
duced with two parts of thinner. Dry hard 
and sand with No. 6/0 garnet. 

Mix colored lacquer enamel—ivory, 
green, pearl gray, or any soft, pleasing 
color. (Use strong colors for tiny 
touches of decoration, if desired.) 

Set fluid feed control down to a 
minimum and adjust width of spray to 
1” or more at 18” from spray tip. 
Shade-coat work is applied at twice the 
normal working distance, and a mini- 
mum of paint material is used. 

Let dry three hours, Sand high lights 
lightly to correct any overspray. Use 
No. 6/0 garnet finishing paper moist- 
ened on back. 

Spray the table top and frame lightly 
with fogged-on color, but strictly avoid 
a spray pattern, Allow less grain to 
show here. Dry table and frame hard 
and then sand out as needed to get a 
satisfying blend between finish color 
and wood. Dust and tack off carefully. 


Spray on a light, wet coat of clear wood 
lacquer reduced half and half with thinner. 
Dry and give chair rails, seats, and table 
top a second coat. Dry overnight. Make 
up a pad of No. 2/0 steel wool, load with a 
good grade of floor wax, and rub the table 
top and edges in one direction only, just 
enough to smooth off any dust nibs. Avoid 
cutting through. Repeat this process on 
chair headrails and seat top. Dry one hour 
and polish with a pad of cotton flannel. 


ENAMELING OVER MAHOGANY STAIN 


[PAINTING] 


‘Woodwork that has been finished with mahogany stain, especially of the 
penetrating red type, is difficult to refinish with enamel because of the ten- 
dency of the stain to bleed through and discolor any number of coats. To over- 


come this, proceed as follows: 


1. Strip the mahogany-finished door, closet seat, mirror frame, or other 


2. Dry one hour, sand with 4/0 garnet paper if necessary, then coat thinly 
and evenly with freshly mixed aluminum or gold bronze paint. The type that 
has paste or dry aluminum bronze in one section of the can and clear liquid in 


the other is the best to use. 


3. Dry hard, then proceed with undercoater and enamel coats in the usual 
way. Sand the first coat of undercoater level and smooth before enameling. 
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r 
| | 
| | 
| | 
| | 
| | 
H piece down to the bare wood with varnish remover. Scrub with steel wool and 
| denatured alcohol. Wipe clean with rags and alcohol. | 
| | 
! | 
| ! 
| | 
| | 
| | 


Stoma or breathing por 
ine needle in cross x 
ight, typical wood structure 


IF SANTA CLAUS leaves a microscope in 
your stocking, you can start your explora- 
tion of Microland as soon as all the gifts 

have been unwrapped. And, even if you are 

already a veteran lens enthusiast, the holi- 
day season offers many new subjects worthy 
of examination. 

For example, you probably have, as a 
yuletide by-product, a considerable quantity 


Cellulose film, 
By eter 
MORTON C. os 
WALLING 


The drawing below shows how cel- 
lulose film is used as a tint plate 
to color objects for observation 


EYE PIECE, 


of ribbons, strings, strips 
of cellulose film, and cords 
used to tie gift boxes. Se- 
lect an ordinary cotton 
string, and with a needle 
tease out some of the fib- 
ers. Put them on a glass 
slide and focus your 
microscope on them, at, 
say, 50 to 100 diameter: 
You will see the chara 
teristic flattened, twisted 
fibers of cotton. Now take 
a piece of ribbon, tease 
‘some of the fibers from it, 
and look at them, You 
may find more of the cur- 
ly cotton fibers; but you 
also will, if it is a “silk” 
ribbon, discover _ either 
fibers of genuine silk or of 
rayon. Genuine silk strands are fairly 
smooth of surface, and consist of two fibers 
cemented together. Fibers of artificial silk 
are uniform in diameter, and often have 
surfaces marked with numerous fine, par- 
allel lines running lengthwise. It is inter- 
esting to make permanent mounts of such 
fibers, for later reference. Simply place a 
few short lengths on a glass slide, add a 


microscopist 
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drop of balsam, and then a cover 
glass. Be sure the fibers are per- 
fectly dry. Also, you may find it 
advantageous to moisten them 
with xylol before adding the bal- 
sam, to help chase out the air. 
‘You wonder what the fibers 
would look like in cross section? 
It is a simple trick to make a plate 
for holding short lengths of fibers 
so you can examine their ends. 
Obtain a flat piece of brass meas- 
uring 1” by 3”, and about the 
thickness of eight or ten of these 
pages; and with a_ fine-toothed 
hack saw, or better still a jeweler's 
saw, make one or more slits ex- 
tending in for 14” from one edge. 
Remove the burr with an abrasive 
stone. Take a bundle of the fibers 
you wish to examine, and wedge 
them tightly in one of the slots. 
Then, with a sharp razor blade, 
shave off the projecting portions 
flush with the surface of the plate. 
The short sections left in the slot 
will transmit enough light to make 
their structures visible. You can, 
if the fibers have a tendency to 
loosen, use flexible liquid collodion, | 
which you can get at a drug store, id 
to cement them in position. In ad- 
dition to cutting one or two slots 
in the plate, drill several small 
holes of different sizes in a row 
near the center. A use for these 
holes will be described a little later. 
For making permanent mounts 
of fiber cross sections, shave off both ends 
of the bundle in the slot as described; then 
with your finger nail or the end of a pencil 
eraser, push the fibers a little way out of 
the slot, so they project above one surface 
of the plate. Spread a layer of collodion 
over them, let it dry, and with a sharp razor 
shave off both the fibers and the collodion. 
‘Transfer the section to a clean slide, mois- 
ten it with xylol, and mount in balsam. 
Those cellulose Christmas ribbons or 
package wrappings will provide startling 
beauty if you possess a pair of polarizing 
disks for your microscope (P. S. M., Dec. 
'39, p. 206). Simply crumple some bits of 
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A twig from the Christmas tree will provi 
pris 
Here the leaves or needles are being 


SS 


sure 
amount of material for microscopic study. 


ped of 


the cellulose, place them on a slide, and ex- 
amine them by polarized light. Beautiful 
colors will be visible. One or more thick- 
nesses of cellulose placed beneath other 
polarizing objects will alter their colors. 
Christmas candy sometimes is adul- 
terated by the addition of cornstarch or 
other starchy materials. It is an easy mat 
ter for the owner of a microscope capable 
of forming clear images at 300 to 500 di- 
ameters to test for such starch. Polarizing 
equipment is necessary. Simply dissolve 
some of the suspected candy in water, place 
a drop of the solution on a slide, add a cov- 
er glass, and examine in polarized light, 
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FIBERS. 


Starch g 
from candy by 
polarizedlight 


Cotton fibers from 
twine that bound a 
Christmas package 


with the polarizer and analyzer crossed 
or nearly so. Use 250 diameters or more. 
‘The starch grains will reveal themselves 
by characteristic dark crosses formed by 
the action of polarized light. Different 
kinds of starch appear of different size 
and have somewhat different patterns, 
You can identify that found in candy or 
other food by comparing the grains with 
starch of known identity, such as that 
from arrowroot, corn, or wheat. Irish 
potatoes produce a starch having par- 
ticularly large, and therefore easily ob- 
served, grains. 

Perhaps the most extensive source of 
microscope material at Christmas is the 
Christmas tree. This is invariably a 
member of the evergreen family that 
scientists call gymnosperms because 
they have “naked seeds.” There are 
many things about the gymnosperms 
that make interesting subjects for study 
with a compound microscope. 

First, the leaves or needles. They are, 
as you already know, long and slender 
and green; and you may have noticed 
that they usually point in such a way 
that the sunlight, when the tree is grow- 
ing under normal conditions, strikes 
many of them endwise. There is a con- 
nection between the shape of the leaf 
and the way it orients itself with respect 
to the light. With your microscope, you 
can learn more about this connection. 

With a sharp razor, slice a pine leaf 
into thin cross sections. One way to do 
this is to place it inside a split piece of 
carrot, apple, or cabbage stalk, which 
serves as a support while you slice both 
leaf and its holder with a sharp razor. 
Wet the razor blade, so the thin section 
will float on the water as soon as it is 
free. Another way of making sections of 
Pine needles (Continued on page 237) 
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retorts, and the siphon jugs—and go on 

a chemical spree. This time we needn't 
bore stoppers, bend glass tubing, set up a 
train of chemical apparatus, and tend Bun- 
sen burners. For here is a series of experi- 
ments—with a spectacular display of self- 
luminous solutions for a grand finale—that 
needs no more equipment than a beaker or 
80, a medicine dropper, and a few test tubes, 
glasses, and bottles. 

In one of Jules Verne’s famous scientific 
romances, travelers in another world come 
upon a lake of mirrorlike calmness, unfroz- 
en although the temperature is well below 
freezing. One of the voyagers tosses in a 
pebble. Instantaneously, with a great sigh 
and quiver, the whole lake freezes! Old 
hands at amateur chemistry recall a real 
parallel of this bit of fantasy. 

‘The familiar form of the ex- 


[": put away the laboratory supports, the 


scence in full color! In each glass, the solution glows weirdly with light of a different color 


their own water of crystallization—the 
water together with which the crystals were 
“frozen” in their solid state. If the heavy 
liquid is left undisturbed, and the crystals 
from which the solution was made were 
free from the slightest contamination from 
a paper bag or other container, the solution 
will cool without resolidifying. But insert 
another sodium thiosulphate crystal or any 
foreign matter such as a piece of wood, in 
this supersaturated solution, and it will in- 
stantly “freeze” or crystallize. 

You can duplicate this experiment on a 
miniature scale. Place a crystal or two of 
sodium thiosulphate on a microscope slide 
or strip of glass. Heat it gently from the 
bottom with a very low flame. The crystal 
will melt. When the resulting liquid has 
cooled a little, it will instantly recrystallize 

from a molten state if it is 
shaken, or touched with the 


periment consists of heating half By sharpened end of a match stick. 
a handful or so of sodium thio- Sodium acetate also works nice- 
sulphate crystals in a beaker or RAYMOND B. ly in this experiment, when 
flask, with no addition of water. treated in the same way, as do 
The crystals melt, dissolving in WAILES aspirin, acetanilid, and in fact 
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Jules Verne’s yarn, about the lake 
that froze suddenly when o pebble 
was thrown into it, is paralleled 
in © striking experiment, in which 
a melted crystal recrystallizes at 
‘once at the touch of a match stick 


practically any of your organic 
chemicals that melt without de 
composition 

By inducing “rhythmic” crys- 
tallization of various chemicals, 
you can produce a curious pattern 
like Saturn and its rings upon a sheet of 
glass or filter paper. Make a very strong 
solution, in water, of cupric chloride or of 
nickel sulphate. Place a little pool of the 
liquid, about a centimeter in diameter (or 
roughly the size of the nail of your little 
finger), upon a sheet of glass in a warm 
room. In several hours, the liquid will have 
evaporated. You will then observe the odd 
fact that concentric circles of crystals are 
left, with no crystals in between. The same 
property is shown by alcohol solutions of 
such organic chemicals as thymol, cinnamic 
acid, and acetanilid. 


By dissolving aluminum nitrate in methyl alcohol and 
adding aniline, you can grow odd "chemical whiskers" 
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Though it takes considerably longer, a 
similar effect may be strikingly shown by 
letting one or two drops of copper sulphate 
solution fall in the center of a sheet of filter 
paper, supported by the mouth of a beaker 


or tumbler. Wait several hours until the 
copper sulphate has dried, and then let one 
or two more drops of the solution fall at the 
same spot. Next day, add another drop or 
two, and repeat this for several days or 
weeks. Spreading, the solution will form 
blue rings of copper sulphate, up to about 
two inches in diameter, between which the 
paper remains white. 

A curious test-tube stunt might be 
called the “traveling precipitate” ex- 
periment. To perform it, you will need 
some barium sulphate. Making this 
chemical for yourself is easy, if you 
have a solution of any other barium 
chemical, such as barium chloride. 
Add sulphuric acid or a solution of a 
sulphate, such as sodium sulphate. A 
heavy, white precipitate of barium 
sulphate will form. Make enough of 
this precipitate so that you will have 
about a teaspoonful of it. Filter it off 
from the liquid and wash it well, while 


it is still on the filter paper, by pour- 
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ing several portions of hot water 
through the filter. 

Now, using a spatula, half fill a 
small test tube with the barium 
sulphate precipitate. Add a solu- 
tion of mercuric chloride (CAU- 
TION: deadly poison if swallowed), 
and shake the tube well to let the 
solution come in contact with the 
precipitate. Then let the tube stand 
overnight, while its contents settle, 

Next day, with a medicine drop- 
per or by other safe means, remove 
the clear solution of mercuric chloride that 
overlies the precipitate of barium sulphate. 
‘Then add to the tube about ten drops of a 
solution of potassium iodide. It reacts with 
the mercuric chloride that impregnates the 
barium sulphate precipitate, and the result 
is a bright scarlet precipitate of mercuric 
iodide. During the next few hours, you will 
see this scarlet ring traveling downward 
through the white mass in the tube. Ulti- 
mately it comes to rest with white barium 
Sulphate above and below it, at a point de- 
pending upon the strength of the potassium 
iodide solution used. 

While you are growing crystals, and mak- 
ing precipitates travel without leaving a 
trail behind them, you might be interested 
in growing some ‘chemical whiskers.” Dis- 
solve crystals of aluminum nitrate in methyl 
alcohol (wood alcohol or methanol) until 
the solvent is practically saturated with the 
chemical. Mix this solution with an equal 
volume of aniline. A ed product 
called a gel will be formed. Pour off the 

excess liquid into a watch 
glass, and set it aside for sev- 
eral days while it evaporates 
spontaneously. White, hair- 
like crystals of aniline ni- 
trate, often an inch or more 
long, will form. The gel resi- 
due, if allowed to dry out, will 
also sprout small crops of 
hairlike crystals. 

How rapidly a chemical 
crystallizes may be greatly 
influenced by adding small 
amounts of other substances. 
Make a rather strong solution 
of lead nitrate in water, and 

- divide it into two portions. 

Color one of these by adding 
a bit of methylene blue, a dye 
used in microscopy. Pour lit- 
tle pools of the colored and 
uncolored solutions on a glass 


The “traveling precipitate." 
Mercuric iodide comes to rest 
at one level in the test tube 
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vent in “rhythmic” 
les o picture of the 
its many conc i 


plate, and let them evaporate. The solution 
colored with methylene blue will crystallize 
first, and the blue-tinged cubical crystals 
of lead nitrate will be larger than the crys- 
tals from the uncolored solution, 

Now for the promised experiment with 
self-luminous solutions. Readers of this 
series will recall the magical blue glow of 
luminol solution in the dark (P. S. M., Oct. 
37, p. 80). Quite recently, several chemists 
have discovered how to impart a whole 
variety of hues to the glow of luminol. The 
resulting color effects, which you can read- 
ily reproduce, are even more showy. Sev- 
eral different shades of orange are obtain- 
able, the blue can be tinged with green, and 
a shade of gold can be produced in which 
the swirling chemicals give the most beau- 
tiful display of all. 

Luminol, the chemical used in these ex- 
periments, is itself a product of compara- 
tively recent research. Its name (which 
should not be confused with that of luminal, 
a drug-store preparation for insomnia) is 
short for what chemists know as “3-ami- 
nophthalhydrazide.” The ordinary drug 
store will not be able to furnish you with 
luminol, but you can obtain it from a well- 
stocked dealer in chemicals and laboratory 
‘supplies, 

Two solutions (Continued on page 235) 
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SEVEN NEW IDEAS 


Transformer Terminals 
Get Safety Shield 


OF NovEL design, a new streamline 
audio transformer has all its terminals 
protected by a flexible transparent- 
plastic cover that safeguards radio ex- 
perimenters against accidental shocks 
and protects a radio circuit against 
short-circuits. It is shown below. 


Radio and Bed Lamp in One 


COMBINING a five-tube receiver and a glare- 
less reading light, the outfit shown in use 
above attaches readily to the head of a bed. 
Operating on house current the set has its con- 
trols at the bottom for convenience. 


Adjustable Clamp Stand 
Holds Soldering Iron 


A CLAMP STAND just introduced for hold- 
ing any type of soldering iron at any de- 
sired angle provides an effective “third 
hand” for facilitating the work of radio 
fans. A thumbscrew holds the supporting 
bracket at a convenient height while the 
bracket's adjustable jaws grasp the iron. 


Handy Battery Eliminator 


SMALL enough to fit inside conventional 
portable radios, a new power unit is de- 
igned to convert battery-operated port- 
ables into electric receivers for indoor use. 
Operating on either alternating or direct \ 

current, the device will power any receiver (7) "9 47 

using 114-volt tubes, quickly converting it = < 
and eliminating both “A” and “B” batteries. With the stand holding the iron, both hands are 


i 
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FOR RADIO AMATEURS 


New “B” Supply of Small Size 
Designed for Portable Sets 


ALMosT halving the size of 
conventional "B” batteries for 
small, portable receivers, the 
new-type battery shown in the 
illustration at the left has the 
same capacity as older types, 
weighs only two pounds, and 
measures but 14%” by 314" by 
5%”. The battery incorporates 
a special type of flat cell that 
eliminates waste space, and a 
special expanding composition 
seal in place of the usual air 
space to take up room as the 


Compartive 
new and old 
jes may be sei 
left. Below, one of the 

that ol- 
low size to be reduced 


CARBON ELECTRODE 
(WAFER-THIN) 


SEPARATOR 
(CONTAINS 
CHEMICAL 


gases escape from the cell 
chemicals during the time it is 
supplying current. 


PASTE) 


ZINC ELECTR 


Map of World Is Antenna 


Win a map of the world on its surface, 
an indoor antenna that may be used with 
any radio receiver modernizes the appear- 
ance of a set and dispenses with unsightly 
room aerials, It may be placed in its spe- 
cial stand or hung on the wall like a picture. 


i. 


Tiny Electric Arc Heats 
Radio Soldering Tool 


‘SimpLy plugged into an outlet, an ingeni- 
ous soldering iron for radio builders is 
brought to working temperature by an 
electric arc in less than ten seconds, Little 
larger than a fountain pen, the iron has a 
handy power switch conveniently located on 
the handle. The arc is drawn between the 
iron’s tip and a renewable carbon electrode 
that projects from the center of the solder- 
ing tool. A thumbscrew permits adjust- 
ment of the gap to produce an arc of maxi- 
mum efficiency for heating the working tip. 
According to the manufacturer, the iron is 
particularly useful for radio work since its 
small size and design permit it to be held 
like a pencil so that delicate soldering op- 
erations are greatly simplified. Power is 
supplied by a transformer designed for 
use on 110-volt alternating current. 


This decorative antenna eliminates unsightly wires 
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Library-Table Radio 
Mase 


, this book radio’ will 
appeal to all builders 
who prefer housing their 
receivers in some un- 
usual type of cabinet. It 
be easily assembled 
and built at home by any 
beginner, and the entire 
set, including the cabi- 
uld cost less than 
ars. 

pinet for the re- 
r was made from 
wooden cove 
wed froma large scrap- 
ok which cost less than 
r at a local de- 
partment store. The cov- 
ers serve as the bottom 
and hinged top of the 
cabinet, while the sides 
were built up, as shown 
in the drawings, from 
matching wood, A jig- 
sawed decoration on the 
cover, left intact, adds 
to the attractiveness of 
the ea! 


Putting the finishing 
touches on the chassis 
of the extremely com: 
pact "scrapbook "radio 


Notice the shield sep- 
arating the two tubes, 


nection to the metal 
frame of the perma- 
nent-magnet_ speaker 


By 
CLARK MAXWELL 
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Resembles a Book 


The circuit, which appears to 
use only two tubes, has in reality 
plenty of punch behind it, since 
the two tubes do the work of four. 
‘The first tube (12B8GT) contains 
a high-frequency pentode and a 
high-mu triode. The high-fre- 
quency pentode is used as a re- 
generative detector which is 
resistance-coupled to the triode. 
‘The triode is in turn resistance- 
coupled to a pentode element in 
the second tube. This second tube 
(25A7GT) contains, besides the 
output pentode, a half-wave rec- 
tifier. A 260-ohm line cord reduces 
the house current to the voltage 
required by the heaters of the 
two tubes. 

For the sake of compactness, a 
small A.C.-D.C, antenna coil is 
used. As the coil has no tickler 
winding, the reader will have to add one him- 
self. This can be done easily by winding ap- 
proximately thirty-five turns of double-silk- 
covered wire around the bottom portion of the 
grid coil, If tests show too little volume, re- 


the |i 
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When the cover is shut, 
the set mokes on orno- 
ntal piece to put on 
rary-table top 


The booklike radio in use, showing its 


verse the connections to this tickler winding. 

A five-inch permanent-magnet speaker is 
used, with its cone facing upwards. Choose 
a speaker whose depth does not exceed 2%", 
otherwise the cabinet will have to be made 
deeper. 

‘The reader will notice that a shield is used 
between the two tubes. This is necessary 
the feed-back coupling between these tube: 
would cause a terrific hum. Arrange the shield 
so that its top portion almost touches the 
frame of the speaker and make a soldered 


_—— 


LG how 


_ 
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LIST OF PARTS 

Midget antenna coil. 
Radio-frequency choke, 16 mh 
Potentiometer (75,000 ohm) and switch. 
Line cord, 260 ohm. 
Triode-pentode tube (12B8GT). 
Rectifier-pentode tube (25A7GT). 
Permanent-magnet speaker 

(5" diameter). 
Tubular paper condenser, .1 mf. 
Tubular paper condenser, .05 mfd. 
‘Tubular paper condensers (two).02mfd. 
Tubular paper condenser, .01 mfd 
Tubular paper condenser, .006 mfd, 
Mica condenser, .0005 mfd. 
Mica condenser, .00015 mfd. 
Mica condenser, .0001: mfd. 
Midget tuning condenser. 
Electrolytic condenser, 5 mfd., 25 volt. 
Electrolytic condenser, 16 mfd., 150 volt. 
Electrolytic condenser, 24 mfd., 150 volt. 
Electrolytic condenser, 30 mfd., 150 volt. 
Resistor, 500,000 ohm, 4 watt 
Resistor, 250,000 ohm, % watt, 
Resistor, 150,000 ohm, % watt. 
Resistor, 75,000 ohm, %% watt. 
Resistor, 1 meg., 1% watt. 
Resistor, 3 meg., % watt. 
Resistor, 2,500 ohm, 1 watt. 
Resistor, 250 ohm, 1 watt. 

Miscellaneous: Two octal socket: 
aluminum chassis, 1%” by 3” by 7%} 
special cabinet; Knobs; dials, etc. 


connection between the shield and the frame. 

Regeneration is controlled by varying the 
screen voltage on the detector with the 
75,000-ohm potentiometer, one side of which 
is connected to the plus “B” voltage through 
‘a 250,000-ohm, half-watt resistor, the other 
side grounded to the chassis. 


Top, the cut-out cover decoration. Diagrams—ca 
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9—give all construction details 


These three views of the tiny 
+ will Ip you arrange the 

parts. Ifa cabinet is u 

sure to allow for ventilation 


SING a new cone-type 

permanent-magnet speak- 
er only 2° in diameter, this 
radio midget among midgets 
is inexpensive, easy to build, 
sensitive, and powerful de- 
spite its size. The broadcast-band set uses 
a four-prong coil consisting of a grid wind- 
ing and a tickler winding (L, and L,). Re- 
generation is obtained by a variable resistor 
across the tickler winding and grounded to 
the chassis through the .0005-mfd. fixed 
mica condenser. The 25-mh. choke in the 
plate lead of the detector (6F5) smooths re- 


Note dimensions below for the 
aluminum chassis and panel. 
The wiring diagram gives oll 
resistance ond other values 


Mt peywooo. 
WOOD Panee = 
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Tom Thumb Radio 


FOR THE NEW 
MIDGET SPEAKER 


generation and keeps stray radio-frequency 
currents from the resistance-coupled audio 
stage. Another new item in the set is the 
compact 24-16-10 mfd. tubular electrolytic 
condenser. A 200-ohm line-cord resistor re- 
duces the house current for the three metal 
tubes. A 14” wooden panel in front of the 
aluminum panel acts as a speaker baffle. 


Handy Helps for Motorists 


Studs Help Heavy Trucks 
Get Across Soft Ground ee 


Drivers of trucks with 
dual-type rear wheels 
will do well to provide 
themselves with two 
lengths of round or 
square timber for emer- 
gency use when the go- 
ing gets tough on muddy 
roads or in sand pits 
where heavy loads must 
be carried across partic- 
ularly soft or spongy 
spots. Placed just in 
front of each hind wheel, 
the timbers become ef- 
fective tracks which the 
dual tires straddle when the truck moves 
forward. Four-by-fours are recommended, 
or poles of about four inches in diameter 
depending on the weight of the load. Lengths 


dle the timbers 


Vacuum-Cup Clothes Hook 
Holds Pipe on Dashboard 


‘Mororists who smoke pipes will find that 
an ordinary ten-cent suction-type clothes 
hanger makes a most convenient pipe holder 
for the automobile. Fastened to the instru- 
ment panel in a handy position, the hook 
can be bent easily to accommodate any 
standard-size pipe shank and hold the pipe 
in an upright position, as in the typical in- 
stallation shown in the illustration at the 
right.—J. C. M. 


on the luggage-trunk bot- 
tom, the other on two legs 
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of eight feet will get you safely across most 
bad spots, and are not too long for carrying 
conveniently on heavy trucks without inter- 
fering with the load—W. F. R. 


The fixture provides @ handy place to put your pipe 


Two-Legged Picnic Table 
for Car’s Luggage Trunk 


A sTcrby picnic table for use at 
the rear of your car can be made 
easily from thin plywood as shown 
in the accompanying sketch. If the 
floor of your luggage compartment 
is large, the table can be of one 
piece. Otherwise, for storing, it can 
be hinged in the middle to fold like 
a table-tennis table. Two legs at the 
back also can be hinged for folding. 
Their length is determined by the 
height of the floor of the luggage 
compartment from the ground.— 
F. W. 
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‘Think ot it—only $1.00 
each for these NEW cloth- 


tayo of the Job. Full-sized books, about 200 pages 


each, Sold separately—take your cholee. 


WONDERS THROUGH THE MICRO- 
SCOPE Turn an inexpensive micro- 
scope on hundreds of specimens with- 
in a stone's throw of your front door 
and you step off into a new world of 
wonders. Complete Manual for ama- 
teurs. How to use equipment, secure 
and preserve specimens, take photo- 
micrographs, etc. Numerous illustra- 
tions, Full cloth’ bound $1.00. 


AUTO KINKS Car owners and service 
man’s handbook of working diagrams, 
pictures, instructions, now reprinted 
in book’ form from Popular Science. 
The best ideas from among thou- 
sands, Will save many dollars and 
keep your car in tip top shape through 
many jobs you can now do easily. 
Cloth bound $1.00. 


THE HOME CHEMIST How to set. up 
and operate an inexpensive home lab- 
oratory with odds and ends of mate- 
rial available in every home. Many 
thrilling, practical, ‘useful experi- 
ments and tests, entertaining, instruc- 
tive, valuable, pointing the way to re- 
search and new discoveries. Many 
diagrams and illustrations. Full cloth 
bound $1.00. 


MANUAL OF SHIP MODEL MAKING 
How to make any model. Here are 


WOODWORKER'S TURNING 
AND JOINING MANUAL The 
simplest, most practical ways 
to make end tables, chairs, benches, 
highboys, book-racks, cabinets, all 
kinds of furniture, in your spare time. 
A revelation of simplicity and help- 
fulness. Many illustrations. Full 
cloth bound $1.00, 


FIX IT YOURSELF A new edition of a 
famous book, showing with diagrams 
and directions, how to fix and repair 
furniture, electric outlets, windows, 
doors, leaky pipes, floor boards, chim- 
neys, boilers, weather proofing, paint- 
ing and hundreds of other construc- 
{Hop and repair jobe. Full cloth bound 


ASTRONOMY FOR AMATEURS Easy 
‘ways to know the heavens with sim- 
ple, home-made equipment, charts 
and guides. Opens up new worlds of 
wonderment—a gloriously fascinat- 
ing and instructive hobby for the 
whole family. Many illustrations. Full 
cloth bound $1.00. 


Send me the Manuals checked below. 


MODERN 


HANDBOOKS 
AT BARGAIN PRICE 


POPULAR SCIENCE MONTHLY, Dept. 10 
353 Fourth Ave., New York, N.Y. 


Microscope $1.00 
Aute Kinks $1.00 
Home Chemist $1.00 
‘Ship Model $1.00 

When the hooks arrive T 


Woodworkers $1.00 
Fix tt $1.00 
Astronomy $1.00 


clearly diagramed the many short 
cuts, kinks, and time-saving methods 
of experts. Complete plans and speci- 


pay the postman pri 


SEND NO MONEY / 


fications for a gorgeous galleon, clip- 
per ship, etc. Almost 100 illustrations. 
Full cloth bound $1.00. 
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Car Owner's Initials 


Decorate Radiator 


‘Your initials in block letters two or three 
inches high and a half inch thick make an 
attractive decoration for your car's radiator 
grille. Cut the letters from wood with a jig 
saw, and mount them by means of wing 
nuts and bolts attached to the backs of the 
letters with sheet-metal clamps shaped as 
shown below. The letters may be painted to 
match the car’s trim.—W. F. 


How the radiator-grille initials are made and put on 


Windshield-Wiper Tester 


I MADE a very useful tester for vacuum- 
type windshield wipers out of an old tire 
pump. I took the pump apart and reversed 
the packing washer on the end of the 
plunger, then reassembled the unit. Next, I 
cut off the fitting of the pump hose. To test 
wipers, it is only necessary to disconnect 
the vacuum line, insert one end of it into 
the pump tube, and draw out the pump 
handle—R. D. 


Heavy Iron Pipe Makes 
Good Bumper Stiffener 


HELD firmly in place behind your car's 
front bumper with iron straps and bolts, a 
length of heavy iron pipe provides an ef- 
fective stiffener to help the bumper with- 
stand blows near its center where it ordi- 
narily is most elastic.—G. P. 


more protection to 
the radiator grille 
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What $14 camera gives 
me KODACHROME 
transparencies? 


a 
KODAK BANTAM (f/5.6). No extra equipment; 
just load with Kodachrome (full-color) Film 

‘Through modern photofinishing methods, 
ntam (//5.6) also leads to black-and-white 
pictures 24x4 inches. . . Kodak Bantam, 
with Kodak Anastigmat //5.6 lens, $14; with 
Kodak Anastigmat Special //4.5 lens, $22.50, 


What camera recently 
announced is equipped 
with that great new 
Supermatic 
shutter? 


KODAK MONITOR SIX-20 (f/4.5 Speci: 
Supermatic is Eastman’s new high-precision 
between-the-lens shutter, thatis unsurpassed 
anywhere in accuracy. 9'speeds to 1/400 sec- 
ond. Other features: Kodak Anastigmat Spe- 
cial //4.5 lens, new-type body shutter release, 
double-exposure prevention, automatic film 
stop. Price, $42.50. 
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What great 


miniature is a 
sensational value at 
its present price? 


KODAK BANTAM SPECIAL. Super- 
precise Kodak EKTAR #/2.0 lens. 
1/500 Compur-Rapid_ shutter. 
Coupled range finder. For black- 
and-white and Kodachrome full 
color. Price, $87.50 with field case. 


4) What 35 mm. miniature 
offers high precision at modest cost? 


KODAK 35 (£/3.5). Gives you 
what you must have for de- 
pendable black-and-white 


prevention. Automatic 
shutter setting. Exposure 
counter. Price, $33.50. 


CINE-KODAK EIGHT is the 
“economy home movie 
maker." Thoroughly capa- 


What movie camera 
is justly known as 
the “economy movie maker’? 


GREATEST VALUES IN YEARS 
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Suppose your 
homefgshould 
buth TONIGHT! 


Get This 
Household Inventory 


klet 


Your fire insurance policy states 
that if there is a fire on your 
premises you “shall furnish a 
complete ‘inventory of the de- 
stroyed, damaged and undam- 
aged property.” 

Has it occurred to you how 
difficult it would be to prepare 
such a list afler a fire? Many 
items would undoubtedly be for- 
gotten until after your claim was 
paid and you signed a release! 

Make this listing before the fire 
occurs. Since you don’t know 
when it will come, act at once. 

To make it e: for you, we 
offer you a special booklet for 
listing your possessions. It points 
out items most frequently over- 
looked. Write for yours now. 


mem 


— 


THE AMERICAN 
INSURANCE 


Without charge or obligation, 
tease send me your Houschuld 
inventory Booklet. 


Sites 
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Plastic “Solder” Filler 
Speeds Car-Body Repairs 


PLastic body “solder” is now available to 
the motorist for filling in small holes and 
dents on his car body or fenders prior to 
touching up with paint. The faulty surface 
is cleaned, roughed with sandpaper, and the 
solder applied with a knife. When dry, the 
filling is smoothed with a file or an abrasive 
to conform to the original curves, and the 
finishing material put on.—W. B. 


Tires Put On in Winter 
Give Better Mileage 


Mororists have much to be gained by fol- 
lowing the frequent practice of operators of 
large fleets of cars and trucks in replacing 
worn tires during the cold weather. Four 
thousand additional miles, it is claimed, can 
be gained from tires that are broken in dur- 
ing the winter months. Slush, snow, and ice 
do not wear down the tire treads nearly so 
fast as do hot, dry pavements, and by the 
time warm weather sets in, the rubber is 
thoroughly conditioned through use. It also 
is an advantage from the standpoint of safe- 
ty to have good new nonskid treads on your 
tires for slippery winter driving, when there 
is enough danger of skidding even under the 
very best of conditions.—R. 8, T. 


om 
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IT’s 
SMOOTH GOING 
WITH 


«the fine old aged-in-wood 
mildness of Kentucky Burley 
tobacco that cools your pipe 
and warms your heart... 
extra good taste of pure 


F Sun Volley, World's Foie maple sugar flavor. 
Professional 
SkiJump Champion 


Packs easy in a pipe 
rolls smooth in a cigarette 


.. say VELVET 


Copyright 1910, 
Liccert & Mvens 
Tonacco Co. 
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“We've tried them all 
and we recommend 


CASCO.. for 


permanent gluing! 


~says Albert Constan- 
ine, Jr. of Albert Con- 
Standine &Som, tne, 
727 Fast 135th Sereet, 
po tier of ne ood 

‘ablnce mabege, seme: 
ficcurers of farnicure, 
musical’ fastruments, 


@ Take a tip from wood experts. 
and get clean, permanent, pro- 
fessional glued joints with these 
5 advantages of CASCO GLU: 
1, RESISTS HEAT, MOISTURE. 
Sets chemically, withstands hu- 
‘changes in heated homes. 
2. UNIFORM STRENGTH. Processed by laborator- 
ies with 30 years’ experience in adhesives. Proved 
on many of industry's toughest gluing jobs. 

3. USED COLD. CASCO spreads easily, sets at full 
strength without heating! 

4. EASY TO MIX. No mess, Justadd water and stir. 
5. ECONOMICAL. CASCO isin powder form, all glue 
seo preservatives. 1 Ib, makes IY quarts full 
strength glue for 65¢. Athardware stores 10¢ to 65¢. 
For fastening felt, cork, fabric, leather — to metal, 


plastics, glass, etc. use the new CASCO FLEXIBLE 
CEMENT! Large tube, 25¢ at hardware stores. 


FREE! Home Workshop Handbook 
Helps woodworkers from beginner 

to Master Craftsman. Contains a list 
of free and low-cost booklets offered 
vou by leading experts oa Tools, 
Finishes, Sharpeners, Cabinet 
‘Woods and Veneers, Project Plans 
and Workshop Clubs. First book 
WORE Sich ail this information. Mail cou: 
Pandbeeh v0 ow for your copy. 


CASEIN COMPANY OF 
350 Madison Ave., Dept. P S-140 
Mew York, MY. 


Yes, send me your free "Home Workshop Handboo 


Name. 
Address 


‘Save 2c, stick coupon on penny posteard————— 
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Three Hundred Ways 
to Solve the Problem 
of What to Make Next 


HAT shall I make next? That's a 
question that occurs over and over 
again in every home workshop. We suggest 
that you choose some of the projects listed 
below, or else send for our latest blueprint 
list, which contains more than 300 items. 
Are you going to be near water next sum- 
mer? If so, now is the time to start build- 
ing a boat. Or perhaps you would like to 
construct a piece of furniture, or a radio, or 
a toy for the children, or a ship model, A 
few of our more popular projects are in 
this list. All of them have been illustrated 
in the magazine and, for the benefit of read- 
ers who would like to look up those pic- 
tures, a reference to the date and page of 
issue is given in parentheses after each 
item. 


FURNITURE, 
Early American End Table (Dec. 
Join 


"38, p. 180), 
Filing Case, Yabie height of 90° (Feb. “9p. 178), 


2 
aera a a 0 

pa 

ut Ne Bntad bi a ai 
nee Rott eerouieT 
26" (Sept. "37. buy 103). 327A 25 
Ht Saee teta ei ad 

er eee Pe i iat ch 
ee ee eee 
Be Se as 

woves 
coms tig NEAT REPUBLIC, 314% mu 


I (Bee. 


cunper Sup SEA WITCH, 912" 83,5: 


“(Continued on paye #18) 
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Six Tools in One 


‘This latest model Delta 11” Drill Press is al- 
mosta complete workshop in one tool. It will, 
of course, perform all metal drilling usually 
required around your home shop, taking drills 
up to 17/32” in diameter. It takes all standard 
wood bits up to 4” shanks and can be used 
for drilling holes up to 2” in diameter with 
multi-spur bits. With the addition of special 
Delta attachments it can be used efficiently: for 
making square end mortises from %" to 14" 
width and of any Jength—for numerous rout- 
ing operations—for shaping—for sanding 
both curved and straight work—and for many 
jobs of surface grinding. No wonder this qual- 
ity tool offered at a surprisingly low price is 
being used and endorsed in thousands of 
home shops and small industrial plants all 
over the country! 


Many Special Delta Features 
on this 11” Drill Press 


the only 11" drill press made with both the 
ning Drive and a Free Floating Spindle— 
a combination that assures years of accurate serv- 
ice. Has numerous other quality features including 
precision construction, Tilting Table with locat- 
ing pin, Graduated Quill and Adjustable Pointer 
for depth boring and drilling, Stop Rod and nuts 
for repetition drilling and self-sealed ball bear- 
ings requiring no lubrication for their entire life. 
For full details, send for latest Delta catalog. 


NEW TIME 
PAYMENT PLAN 


Tiberol extended 


fat | Send for CATALOG... 


pon for late ThelaestDela Cag. PTS RE aren 

Bette cotolog ond | low gives you full Delta Manufacturing Co. Dept. B140 
Tit of Dete decle formation on 

rs who con sup complete Delea fine 
Bly you with Dtha | of law cost tools for 
fools on terms 10 home ngPR gammy, 4 Close 0c (stamps or coin) for which please 
suit "your conver: shops and industry. ¥ Send me the aew Delia Project Book No. 6. 


fence, 5 new Project Book ! Name.......-..+++ i 5 
No. 6 crowded with 
new and “out of the g . 
Ordinary” things tof Git ae . 4 
600-634 EAST VIENNA AVENUE 
st 


600-634 E. Vienna Ave., Milwaukee, Wis. 
Send me the latest new 1940 Delta Catalog 
and list of Delta Dealers nearest me, CT en= 


MILWAUKEE, WISCONSIN 
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Sensational new gas- 
powered model climbs 


quickly to great height, By mail, postage 


soars long and glides to level landings. 3-unit 
construction . . . fuselage, wing and tail sec 
easy to build, transport and operate. 

propeller on all sizes, S 
ber wheels on the 


tions . . . 
Finished 
ture-proof ru 


cial 
lass 


junc: 
size, 


MEGOW’S RUBBER-POWERED MODELS 


Megow models ar 
to build and. fy 


at 25 
Pion, $1.00. 

SHIP MODELS 
Authentic, romantic, histo 
types, The HISPANIOLA made 
Kamous by Stevenson's "Treasure 
Wand”, shown hore, Length 17 
{n,, bedm 3 in, Complete, plans 
and materials, ready-carved hulle 
$2.00 plus 1Sc postage. 


HO-CAUGE FREICHT CARS and ACCESSORIES 
Each car an individu 
model, accurate. and cx 
Kits complete with 
cylinders and "wheels, Wheels 
itnulated for Zrail ope 


plas 

postage 

Also. stations 
signal” bridges 


Big new catalog just issued! Shows scores of 
model sisplanes, model shipe and HO.Gauge 
Railroads. Send’ Se. postage 

for your copy 


—— "afl 


WORLD'S LARGEST MANUFACTURERS 
of Modal Airplanes, Ships end NO-Geuge Railroads 


ruse mention Porciar Serexce: Mexraty 
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Tested Workshop Plans 


(Continued from page 216) 


Coast Guard Patrol Boat of 165° Type, 20: 
NJuly 736, p. 95). 266-287-R, 
confgierate 


of “eapiains 
‘hull (Oct. "Bs, p. 1TH 
0 
Barke.”mininiire’ Waterstine 


Tong respectively 


hull (Apr, Ms, 
nuit ‘oct: 


aCe 
io. p. ST, 


2034" "ull May" *38,"p. 


Liner, PRESIDENT LINCOLN, 145) tong” (Aus. 


Whaleont, with” compleie "ean: 
full sBept. °3T, p, oR 
1g hull (Oct. 135. p. AT), zt 
Old "Naval ‘in battery 
period, 3" jong, model 
over ai B a2 .h 
Privateer Baltimore’ flipper, 
65), 29%- 220-250" 1.0) 
8 


BOATS 
in Cruiser. 17° tong. weighs 750 tb., for use with, 
Tnboard-or outbourd motor from z 1010 Bp. 
HPeb. "38, pe 161}. 356-357 395-A50- Re a0 

Fisherman's Outboard Boat. 0 
‘welgha 119 oF 160 Ib.. for ma 
h. Also “be 'Fowed (July. "38," p. 89), 
Situs 7 

Racing Runaboui 13° alepiess hyalroplane Yo oi 
‘board. motor’ Wwelg! 

'261-260-R 


60), 261-202: 

Racing Sailboat BILACKCAT. 
‘240 1b... Marcon rigged (July 
Evacre 


MISCELLANEOUS 


Bed or Armchair Table (Dee. ‘37, p. 8s, 33% 
‘Feb, ash p. 223, 
leycle ‘Trailer ‘Apr. "39. p. 61). BeTA. 


Henne in form of miniature 


three-cun mival turret. (et 37. pi. 1). 200A 
Mexican Patio. Furatture ‘Dolla covered. 
‘wagon couch. rollsaround couch. ‘table, and 
cart (Dec. "SR, 'p. 1841. S54A-B55A 8 
Photographie Spilt-tmage Range Finder ‘June “i, 
pe 
Howboat Back Rest (duly 338. p38 TA. 
ia Bow! ant’ Gandiesticka (eb, 


POPULAR SCIENCE MONTHLY, Dept. 10. 
353 FOURTH AVENUE, NEW YORK 

Send_me the biveprint, or bineprinte, num- 
here aa follenee: 
I Iinetowins: aot cents 
street 
City and state 

(Please print sour name and address very clearly) 
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BENCH drill-press outfit of the triple type 

may be the very tool you need for your 
work, and it costs little more than some floor 
type presses of conventional design and similar 
size, 

One of the greatest aids to efficiency with our 
present-day metal-cutting tools is the selection 
of the proper cutting oil to suit the job. 

A 45-deg. chamfer, rather than a radius, is 
preferable in connection with drill bushings. 

A good job of mals le-eylinder bore grindi 
idan Be deae tn a hertnontal boring oll previa. 
ing that the bore-to-bore adjustments are made 
by a sliding movement against a parallel bar. 
Concentricity of each bore should be determined 
by replacing the grinding wheel with a disk plug 
of the same diameter as the bores before being 
ground. 


Adjacent parts to any section being welded 
“can be protected by a heat-resisting compo 
now available. 


There are supposed to be sixteen general 
“types of arc-welded joints. Consider yourself 
@ good welder if you can name eight and weld 
them correctly. 


It is sometimes necessary to weld forming- 
‘die sections with bare wire electrodes to fill shal 
low grooves made by the slip of the tool. Thi 
operation will pull the carbon from the tool 
steel to harden the spot sufficiently if the work 
is quenched in water when the welding is com- 
pleted. 


A machine shop can only get the same num- 
ber of identical tools from 544 1b. of high-speed 
steel as from 490 Ib. of tool steel. There is that 
much difference in the weight per cubic foot, 
all 


\This is another reason to trim to the bor 
machining allowances for high-speed steel. 
Service tags and holders such as ari 
automobiles are desirable 
chines. Any repairs, oilings, 
be recorded with the dates 
consist blow 
then wiping off brushes and moving parts with 
clean rags, and last but not least, oiling. 
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Get ALL the Facts About 
Clas Shop Equipment 


SEND FOR YOUR "FRE: 
1940 ATLAS CATALOG 


Every shop man 
should have this big 
new 72 page book at 
hand for quick refer- 
ence during the busy 
months ahead, 

It’s crammed full of 
interesting machining 
operations, equipment 
close-ups, shop views, 
construction detail! 
and many helpful ma- 
chine tool facts. 


Fill out and mail 
the coupon below to- 
day—you'll enjoy and 
value this catalog all 


"ATLAS 
PRESS CO. 


155 N. Pitcher St. 
Kalamazoo, Mich. 


\d me your 1940 Catalog on 0 10” "Metal 
Oe, Metal Lathe, 07" Metal Shaper, OD 
Atlas Dealer. BO ee ee ree 


Name. 
Address... 
City and State. 
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ITANEW-Sesalionall 
iscrneWOOD CARY! NG 


AN EXCLU. 


iat sce 


5. | Complete set No. B 


ELECTRIC METAL-TAP 
Seeeareter attests 


CARVED 
HULL 
Included! 
24” Super 
Detail Modet 


$2.50 


28 W. 19 St., Rew York. 


BRINGS OLD FRIENDS 
TOGETHER 


«ap buco CEMENT 


220 


Please mention Porctan Scizxce: Moxtuny when sriting to advertisers 


Crafiwork Kits 
Make Fine Gifts 


FOR THOSE WHO ENJOY 
BUILDING SHIP MODELS 


UR construction kits make excellent 

gifts for those in your family, or 
among your friends, who enjoy making 
ship models. Each box contains all the 
raw materials for building some famous 
ship, and the necessary blueprints and in- 
structions are included. 

Anyone who is at all handy with tools 
can make a model—he does not have to be 
an experienced craftsman. The “simplified” 
and “model-of-the-month” kits are best for 
beginners; the “standard” kits are for those 
more advanced. 


STANDARD SHIP MODEL KITS 


A ling ship WANDERER, 20%" hull, 
27" over all 
B. Spanish allegn, 24° ull, 30° over al 
E. Battleship U.8.8. TEXAS, 
G. Ellzabetnan, galleon REVENGE, 36" ‘hl, 
28" 125" 
L. Parragut's flagship” HARTFORD 
and-sall sloop-of-war, 35%" hull, 
845* 
@. Privateer SWALLOW, a Baitimore clipper, 
1235* hull, 20° over 
v. sper SOVEREIGN OF THE SEAS, 2014) 
x. 
28. Navy a 
38. STITUTION ( 
fai 1" over an 
48. Clipper, ship GREAT REPUBLIC, 
hull. 42” over all 2 
58. Coast Guard Patrol of 165-ft. type, 2054" 
6s. Brig MALEK ADHEL, 20° hull. & 


all;’ frame-and-plank “construction. 


(Continued on page 221) 
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Kits Make Fine Gifts 


(Continued from page 220) 


88! Fishing schooner BLUENOSE, 17%" bull, 
22" over all ‘ 4.05t 

98. New. Bedford” whaieboat, with complete 
 2.78t 
8.20" 


118. Revenue Marine Cutter JOE LANE, a top- 
tall schooner, 13%" uli, 21” over all (Kit 
contains precision-shaped hull and finished 
Blocks, deadeyes, belaying pins, etc. 


MODEL-OF-THE-MONTH KITS 
M, Alreraft carrier SARATOGA, 18” long, 


N. Convoy of four U.8. destroyers, each 6) 
SOE ener 


R Us. 
U. HISPANIOLA of the book and movie 

‘Treasure Island."* 0 
2. ‘§, BOUNTY, 814" hull, 1114" over all... 1.50 
2M. Ocean freighter," 11° or 150 
SM. Yacht NOURMAHAL. 1.00 
5M. Liner PRESIDENT Li 130 

WE" 
tains Courageous."" 915" over nil 78 


7M. Fleet of ine modern’ U8. Gghting_ shins, 

eale, 1” ‘equals. 100" 1.508 
SIMPLIFIED SHIP MODEL KITS 
F. Liner 8.8. MANHATTAN. 12° tong. 1.00 
H, Gruiser U-8.8. INDIANAPOLIS, 12” jong. 1.50 
J. Clipper SEA WITCH, 91," hull, 13° over ali 1.50 
MISCELLANEOUS 

7. Whittling kit with two shnped blocks for 
making sea captain 51." high. 1.50 

8. Whittling kit for six different Scotties: each 
ig 2° by 244", sawed to shape 1.00 

10, Copyerart whittling kit for making one of 

. Hobo Hank novelties. Includes 
Master model 5°" high. 1.80 

12, Marionette kit making a "model of Dopey 
the Dwarf, 9" high. Ready to assemble... 2.29¢ 


Note: If you live west of the Mississipp! River or in 
Canada, add 50 cents to prices marked with an asterisk 
(*) and 25 cents to prices marked with a dagger (1). 


Popular Science Monthly, Dept. 10A 
353 Fourth Avenue, New York, N. Y. 
Please send me Ki for which 1 
Inclose 8. (or send €.0.D. 5) 
Name. 
Address 


city. State, 
UP teiae mint your mime and atdrene rvey elearta) 


made. only in the United States and Canada. 
Canadian orders cannot be sent C.0.D. Also see 
note above. 
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Man to man—what gift can beat a 
Christmas-packaged Stanley Tool? 
Useful, lasting, different! Help the 


Stanley Screw 
Driver Set= 
4” popular 
compo 

{ on handles, 
‘$1.70 


|B Screw Deiver 

| BF with“ Jack. 

|g ksite ia 
handlet 

Brandnew! 
‘$1.00 


Famous Stanley “Pull-Push” 

| Steel Rule with 6 foot fi 
Hble-rigia 

blade. 


hickory han- 
$3.00 


hick ‘Also planes, soldering irons, 


hand ‘drills and tool chests. 


(STANLEY) wane 
STANLEY 


DIVISION OF THE STANLEY WORKS 


New Britain, Conn. 
Prices sighty hicher West of Mla! River 
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OVER 15,000 RADIO ITEMS 


AT RADIO'S LOWEST PRICES 
ply, 
60 SET VALUES 


Radio's greatest values —new 
“Knights” for every purpose. 60 
models, 4 {0 12, tubes, newest 
Tentures, ° “Atr-Magner.”” 


‘phoniographs,” phono 
fadion, etc at sensational prices 
‘SEE ALLIED » CATALOG NOW! 


Yow-eout r 
Mivanced_—re, sho 
Lin's big, ney B 


LIED 


SENSATIONAL P. A. 
2 gomplete, new wEnight™ lines 
Bon 


stems (with bunt 
io watts, remark= 
nd. latent accra 
fow: priced afiable on new 
‘Tine Payment Plan! 


5 BIG BOOKS IN 


ALLIED's new Catal 
Super books int 

i need for de 
Yor. this, Catalog today 
"money, on Everythi 
Bea Pree—just SEND COU: 


Esa vA 
OvoHe your FREE i000 natlo tummy —<) | 
OBMELSeeD 18 1 tor sour NEW Madlo Boiler’ | 


Handbook. 
NAME, = 
ADDRESS, 
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Solution Fixes Needles 


on Christmas Trees 


EARLY shedding of Christmas-tree needles 
is easily prevented by setting the tree in a 
wide-mouthed container that holds about a 
gallon, Then mix 5 grams of citric acid and 
6 grams of maltic acid or pectin in 3 quarts 
of water, add 15 grams of calcium carbon- 
ate, and pour the solution into the contain- 
er. Add more water as the tree uses up the 
solution. All the common evergreens will 
respond to the treatment except hemlock. 
In fact, merely setting the tree with its butt 
in water will help to keep it fresh, but first 
pare the butt with a sharp knife to expose 
the pores.—HAROLD G. PETERSON. 


Get Your Copy of Our 
1939 Workshop Index 


IF YOU keep a complete file of back copies 

of Porvnak SCIENCE MONTHLY, send at 
once for the 1939 Home Workshop Index. 
During the past year nearly 850 pages were 
devoted to the home workshop and to such 
hobbies as radio, microscopy, and chemistry. 
The 1939 edition—just published—lists every 
item. 

‘You do not have to fill out a coupon or 
write a letter. Merely address Popular Sci- 
ence Home Workshop Index, 353 Fourth 
Avenue, New York, and inclose ten cents to- 
gether with a large (legal size) return 
envelope addressed to yourself. There are 
still a few copies of the 1937 and 1938 In- 
dexes available at the same price of ten 
cents each. Send thirty cents if you wish 
all three Indexes. 
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Speed Way 7 a eM Sve Your TIME and TEMPER 


this EASIER 
BETTER way 


der 


Try GUILDSANDER just once 
gy You, never wil go back 
slow, exasperat 


You can do EXPERT sanding—no 
experience needed. Use the handy 
GUILDSANDER anywhere, in any 
position—weight only 9 Ibs. High 


Paint and varnish in a jiffy without 
scraper or messy removers. Operates 


it's THRIFTY TO INSTALL New | 2YNCRO‘S SAW Safely! 


CHAMPION siucs 
Sani-Flush 


CLEANS OUT AUTOMOBILE RADIATORS 


rte CASH PAID W,fet ect tay zoe. 98 | is the fact that it ix impose 
r rine : aceideutilly injure 
Ronee of tne for coe mes If. 
sel Hi hes 
isk CTs 
a az t. 


tll Welding Business Earns*/50 to’ 300 for You Each Month 


Oates ; °E THAL 


AND EASY 


“BUILD- -YOUR-OWN" “PAYS FOR ITSELF” Extra earnines 


rice Welder t 
“Also vend me free books I've ¢ 


HOW 


to Please a 


Camera Fan © 


IEMEMBER him iio 
this Christmas 

with a General Elec- 
tric exposure meter—the exposure meter that will help 
him get better pictures every time. It’s the ideal gift to 
ive him increased pleasure from his favorite hobby. And 

1u can buy with confidence because professionals in the 
Holywood studios use the G-E meter. 
If you're a camera fan yourself, you can appreciate the 
extra sensitivity of the G-E meter and its sharp directional 
effect and accuracy, See it at your nearest camera store or 
mail the coupon below today. General Electric Company, | 
Schenectady, N. Y. 


GENERAL @ ELECTRIC 


For amateur and professional use. Its 
wonderful flexibility and accuracy will 
Improved light and 


jection prints " 

from 38mm, to $x? inches. Made in 

UIS-A. "Literature free, write today. 
BURKE & JAMES, INC. 

223 W. MADISON ST., CHICAGO. ILL, 


Cara suies 
AING RAM 


Everything for the photographer 
Latest type cameras, = 

plete developing and 

ment. Make mone} 


‘copy of cataiog No. 73 today. 


CAMERA DIVISION 


LAFAYETTE 
Hadio Wire Television Inc. 


DEPT. 9AC — 100 SIXTH_AVENUE, NEW YORK. N.Y. 


Chalk Eraser Polishes 
Ferrotype Tins 


A QUICK and practical method of giving 
ferrotype tins a high polish after they have 
been waxed is to use a ten-cent blackboard 
eraser. It is more efficient than a wad of 
cloth held in the hand.—E. V. B. 


The felt face of a clean new blackboard eraser 
imparts @ high gloss to « waxed ferrotype plate 


Timer Made by Adding 
Extra Hand to Clock 


AN ot alarm clock 
can be adapted for tim- 
ing developing solu- 
tions by adding an ar- 
row-shaped tin hand 
outside the glass as 
shown. Cold solder is 
spread in the center of 
the glass and a small 
nut is pressed gently 
into the cement. When the cement has 
hardened, the tin arrow is mounted by 
means of a small bolt. In use, the arrow is 
moved the desired number of minutes ahead 
of the minute hand; and when the minute 
hand catches up, development is complete. 


Rubber Pocket Safeguards 
Darkroom Thermometer 


A DARKROOM ther- 
mometer is not like- 
ly to become lost or 
broken if it is kept 
in a wall pocket 
made from an ob- 
long piece of old in- 
ner-tube rubber. 
Fold it over as 
shown and cement 
the edges. Attach 
the pocket with a 
couple of thumb 
tacks to a conven- 
ient spot on the 
darkroom wall. 


Please mention Porutan Sciexce when writing to advertisers. 


A Portable Rack 
for Drying Negatives 
‘More negatives can be hung in a smaller 
space on the portable negative drying rack 
illustrated above. Window hooks, obtainable 
at large stationery stores, are used for the 
negative clips. The upper curved portion is 
flattened out and cut off about 1” from the 
clip. Then a hole is made in each, and the 
clips are threaded on a solid copper wire, 
where they are spot soldered at 2” inter- 
Vals—-HOWAKD HOADLEY. 


Fastening Lens Shade 
to Miniature Camera 


Wien working 
in crowds or with 
heavy filters, 
there is always 
some danger of 
losing a slip-on 
lens shade from 
a miniature cam- 
era. If the camera 
is of the type hav- 
ing an enlarged 
end on the lens, 
narrow loops of 
black elastic will 
hold the shade 
One loop fits around the lens 


securely. 
barrel and is held with a hook and eye. 
First, however, it is threaded through three 
other short loops, each of which ends in a 


hook. These hooks engage three eyes sol- 
dered at equal distances apart on the out- 
side of the lens shade.—E. D. GopBoLp. 


Diluting Stock Developers 


ACCORDING to photographic authorities, 
stock developing solutions should not be 
diluted with plain water, as the air dis- 
solved in the water tends to oxidize the de- 
veloper. Instead of water, a dilute solution 
of sodium sulphite is preferred—about 11; 
oz. sulphite to 2 qt. water. The sulphite 
has a great affinity for oxygen and delays 
deterioration of the developer by acting 
as a preservative.—K. S. 
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Snap them with 


‘G-E MAZDA PHOTO LAMPS 


Get Ready Now! 


FOR ACTION at Christmas 
and shots you can’t retake, 
get the new 
G-E MAZDA Photoflash lamps. 
Now ess T5# tis. 
Be ready for several shotr—get 
‘holiday package of six lamps. 
NEWEST! and a sensation! 
G-EMighty Midget Photoflash 
No. 5. Smaller than a golf 
ball and a real wallop of 

ight. Can get 30 
in one pocket . . 2O#tist. 
Other G-E flash bulbs 
Jor every need. 
FOR DOZENS of snaps with 
new super-type film or for 
holiday movies... get 
G-EMAZDA Photoflood lamps. 
No.1 G-EPhotofood 2OF 


No.2 G-EPhotofiood 40 


GENERAL (6) ELECTRIC 


MAZDA PHOTO LAMPS 
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ll we . eee | 
Sale! 

BESSA 
CAMERA 
$3500 
Formerly $47.50 


‘The Bessa is a roll film model, rigid, compact and 
Vight weight, with speeds up to 1/soth part of a 


econ erecting front standard is securely 
locked. in taking position by’ pulling down bed. 
Uses No, 120 oF 620 film and. takes # pictures 
2% x 3% (or 16 pictures 1% x 2%). In addition 


to the usual relea, 
under side of 
jence when the 
climinating risk of camera movement. The optical 
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Wax Keeps Lens Carriage 
Firm When Focusing 


AFTER the catch on the focusing knob of 
@ camera becomes worn, it may allow the 
lens carriage to slide forward or backward 
without the photographer's knowledge, caus- 
ing out-of-focus pictures. By applying a 
liberal amount of paraffin wax to the focus- 
ing track, much of the play will be taken up 
and the lens will remain at the point at 
which it is set—E, A. B. 


Hot Flash Bulbs Removed 
with Cardboard Sleeve 


IN REMOVING a hot flash bulb from the 
socket of a synchronizer, it pays to use the 
cardboard sleeve in which the bulb was 
packed. This is slipped over the bulb to 
provide insulation against the heat. 
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fecdegrapning a Tunnel 


L fr 


fessional movie makers scoffed when he 
told them of his plans, but he completed 
putting the 175-pound outfit together and 
soon was taking pictures. “With the am- 
plifier sitting between the tripod legs and 
the pre-amplifier before my eyes,” he says, 
“all I have to do is focus the camera, keep 
the picture framed, make sure the lights are 
adequate, watch the camera speed, and keep 
the gain control at the proper level.” So 
simple! 

Fox also confounded the critics who de- 
clared he could take only restricted scenes, 
owing to the absence of lighting facilities. 
For “push shots,” or moving scenes, he 
built a mobile jumbo, or platform on wheels, 
which was attached behind a battery-driven 
locomotive. On the floor he placed two 125- 
volt locomotive batteries, and to these at- 
tached seven 2,500-watt incandescent lamps. 
To obtain depth of lighting near a tunnel 
end, miners clinging to supports held addi- 
tional lights. 

One of the most spectacular picture rec- 
ords shows two workers carrying a heavy 
board through falling water in San Jacinto 
Tunnel. Rain fell through the roof, streams 
squirted in from the sides and welled up 
through the floor—28,000 gallons a minute. 
A metal shield and an umbrella covered 
both movie and still cameras for this pic- 
ture, while special glass made to resist both 
heat and water shielded the lights. Fox 
placed the lights beyond the falling rain, 
thus backlighting his “set,” and obtained 
the very unusual picture of men working in 
a downpour 3,000 feet underground. 

How many times Fox has crossed the 
state of California from one end of the line 
to the other in quest of new pictures, he 
nnot guess, He knows the aqueduct more 
intimately than any other man. From the 
top of drag-line booms, 100 feet in the air, 
he has caught giant crawling machines 
gnawing wide ditches in the desert. 

Fox wearied of water under the moun- 
tains and desert many months ago. But 
he’s not completely cured. Between his 
garage and bungalow on the outskirts of 
Banning, Calif., nearly 100 miles from the 
Pacific Ocean, I saw a seagoing ketch in 
the making. His wife and Bill, Jr., were 
busy calking the bottom. Bill, Sr., gazed 
fondly at the craft. “Another year or two,” 
he said wistfully, “and we'll drop her in the 
water. There are bunks for three, and an 
auxiliary engine will keep us moving 
through a calm. Now, let's see—where 
shall I stow the cameras? 
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The Making of an Army Flyer 


(Continued from page 64) 


nose rose above the horizon. Majestically 
the plane lifted, swung toward the right, 
and the right wing dipped gradually in a 
vertical bank. 

“Halfway point. From here the mai 
is the exact opposite of the first pai 

‘The plane began to straighten out and the 
horizon tilted back, the motor’s roar less- 
ened, and in another moment they were in 
level flight, now headed back toward the 
starting point. 

Cadet Jones grasped the idea and his 
efforts did him credit, though once when he 
felt the ship hesitate in its upward spiral 
and threaten to stall, he opened the throttle 
with a rush, At a quick shake of the in- 
structor’s head, he quickly smothered it 
down. Soon he was allowed to practice the 
maneuver solo. 

Returning homeward alone, he noticed 
another PT-13 approaching at his left, flying 
very low—well under the 500-foot minimum 
altitude prescribed for approaching the field. 
As Rick swung right to follow the imaginary 
lane of the “traffic pattern” for incoming 
and outgoing ships, the other plane disap- 
peared, blanketed from sight behind the 
wings. 

Cadet Jones began to worry. Where would 
this erratic flyer come out? Would he go 
downward, or zoom suddenly from below 
and tangle with Rick’s machine? 

Instead of nosing down to land, Rick 
gunned the motor, flew up the field, made a, 
square circuit at 500 feet, headed up the 
runway, and landed near his own hangar. 
‘The other pilot now was bumping unsteadily 
across the field on the wrong side. 

As he walked into the flight office, helmet 
and goggles in hand, the flight commander, 
who never had shown any indication of 
noticing Rick at all, looked up from his desk. 

“Cadet Jones, you used good judgment 
in going around the field instead of landing 
blind and trusting to luck. The Army likes 
pilots who use their heads!” 


ver 


'WELVE weeks had passed so quickly 

that it seemed only yesterday that Rick 
Jones had walked in the front door of the 
primary training school, a mere civilian, 
ignorant of lazy 8's and echelons, of leading 
edges and burble points, of high-pressure 
areas, great-circle distances, and trajec- 
tories. Now the long glass-fronted shops, 
the enormous barnlike hangars, seemed like 
home and he hated to leave. 

But now he was a “dodo” no longer—and 
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The Making of an Army Flyer 
(Continued from page 230) 


ahead lay greater adventures: America’s 
largest flying school, a city of 4,000, devoted 
entirely to the training of flying officers. 
For every cadet who came to this great 
university of the air to study, five men 
worked behind the scenes to keep the ma- 
chinery of the immense plant running per- 
fectly. 

When the train pulled in, the station wag- 
on was waiting. Rick achieved a snappy 
salute for the khaki-clad orderly who greet- 
ed the half dozen cadets for Randolph Field. 

‘The tiled tower of the Administration 
Building glinted in the blazing Texas sun. 
Overhead droned a dozen blue-and-yellow 
monoplanes. A prodigious roar rolled forth 
from a long roofed stall where coveralled 
cadets tinkered with motors racing in the 
test blocks. 

In the office, Rick reported to the com- 
mandant of cadets, was assigned to a room 
in one of the big tile-and-stucco barracks, 
and met his roommate, a breezy, red-haired 
young Irishman named Ryan. After eve- 
ning mess, the two strolled over to the row 
of hangars along the north flying field. 
Through an open door they glimpsed a 
double line of sleek, low-winged monoplanes, 
new and shining with their glossy yellow 
wings and blue fuselages. 

The two stepped inside for a closer look. 
Rick ran his eyes eagerly over the trim ship, 
with its 400-horsepower engine, its two- 
position “prop,” its “eyebrow” slots, its 
landing flaps, its wing-tip lights. 

“Thirty thousand dollars worth of modern 
fighting plane,” said Ryan. “Two-way radio 
and everything. They tell me this crate 
really gets up and steps—fiying it is going 
to be like riding a motor cycle instead of a 
kiddie car!” 

Rick climbed onto the wing step and 
peered into the rear cockpit. Compared with 
the simple instrument board of the PT-13, 
the panel fairly bristled with mysterious 
gadgets—knobs, dials, levers, and’ buttons. 

“And where are you going to fly her 
now?” demanded a strange voice. A tall 
soldier with peaked garrison cap and blue 
arm band stood with hands on hips. 

“One of the new bunch, eh? Well, don't 
try to take this ship to bed with you. I'm 
on M.P. duty in this area and we simply 
don't allow it. You'll be getting your hands 
full of BT-9 during the next twelve weeks.” 


Next month Sterling Gleason will tell 
more of Rick Jones's adventures as a flying 
cadet in the Air Corps. 
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Stunts for Home Chemists 


(Continued from page 203) 


should be made up, as in the earlier experi- 
ment cited above. For solution No. 1, dis- 
solve a quarter teaspoonful of sodium hy- 
droxide (lye) or of potassium hydroxide in 
500 cubic centimeters (about a pint) of wa- 
ter. Then add a piece of luminol as large as 
a pea and shake until dissolved. For solu- 
tion No, 2, dissolve several pea-size crystals 
of potassium ferricyanide (also called red 
prussiate of potash) in 500 cubic centi- 
meters of water. Also add to this solution 
a teaspoonful of hydrogen peroxide of ordi- 
nary drug-store strength (a three-percent 
solution). 

Mix small quantities of solution No. 1 and 
solution No. 2, in a darkened room, and the 
mixture will glow with a characteristic blue 
light. Printed matter may plainly be read 
by the soft, weird illumination. 

For the new color effects, set up five 
beakers, tumblers, or conical beer glasses. 
(These should be given the most thorough 
washing afterward, if borrowed from house- 
hold service.) Using a spatula, place a little 
anthracene in the first vessel; fluorescein 
powder in the second; erythrosin (aniline 
red) in the third; eosin in the fourth; and 
uranin in the fifth, Only a pinch or so of 
each chemical is needed. The last four are 
dyes, and may be obtained from dealers in 
chemicals or microscope supplies. 

Half fill each vessel with solution No. 1 
(the alkaline luminol solution). Darken the 
room. Now finish filling each vessel with 
solution No. 2 (peroxide-ferricyanide). 

At once the liquids glow as if with col- 
ored fire, The anthracene changes the blue 
color of the glowing luminol to greenish 
blue, Fluorescein makes the solution shine 
with a rich, deep gold color. Aniline red 
produces a purple glow. Eosin imparts an 
orange hue, and uranin gives a tint of bril- 
Mant gold. 
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Model Railway Rheostats 
from Old Heater Coils 


IF MANY model railway trains are run 
from one transformer, it will be found that 
ordinary rheostats overheat to a dangerous 
extent. Resistance wire that will carry any 
model railway load without overheating 
may, however, be obtained from discarded 
open-type heater coils from electric ranges. 
These old coils can usually be obtained from 
electric service stores for a few cents. 

Taps should be taken from the resistance 
wire and led to a switch, the number of taps 
depending on what is required, Only a part 
of the heater coil need be used, the amount 
depending on the voltage of the transformer 
and the size of the wire, A little experimen- 
tation will show the right amount of wire 
to use.—ARTIUR L. D. Ford. 


Rust Improves Appearance 
of Model Railway Track 


SCALE model railway tracks, if of steel, 
look much more realistic when the rails are 
rusty, as the real thing always is. The rail 
should be wiped with a cloth dampened with 
soldering acid (15 percent muriatic acid), 
preferably before the tracks are laid. The 
rust will appear in a day or two. When suffi 
cient has accumulated, wash the rail in a 
solution of baking soda and water; and after 
this has dried, wipe it with an oily rag to 
darken the appearance and prevent further 
rusting. 

The running surface should be bright, so 
after the rail is laid, rub the top of the 
tracks with emery cloth wrapped around a 
block of wood; then go over it with an oily 
rag to keep it bright. 


Roundhead Brass Screws Support 
Third Rail on Model Layout 


For O-gauge scale model railways, an in- 
expensive third rail may be made from No. 
10 hard brass wire soldered to the heads of 
44" No. 5 roundhead brass screws. Brass 
strip, either square or rectangular, is even 
better than wire. In O-gauge, the third rail 
is placed %” higher than the running rail 
and is centered so as to be 11/16” out from 
the gauge line. 


Code for Locomotive Whistle 


WileN your model locomotive approaches 
@ grade crossing, give two long and two 
short blasts. To apply brakes, the signal is 
one short whistle; to release brakes, two 
long; for flagman to protect rear, one long, 
three short; for flagman to return, four long. 
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and similar objects is with the metal plate 
described for textile fibers. Thread one or, 
if necessary for a tight fit, two or more 
needles through one of the holes in the 
plate, and with a razor trim the specimen 
flush with both surfaces. With a pencil 
eraser, push the remaining piece until it 
sticks above one surface a little, and shave 
it off with a wet razor blade. In this way 
you can cut very thin, uniform sections. 
For temporary mounting, put them in a 
drop of water under a cover glass. 

In examining the leaf, you find it has a 
definite structure. First the relatively thick 
skin or epidermis. Keep this thickness in 
mind, Then, next to it, the sclerenchyma or 
rigid tissue. Next, a band of green cells 
with resin ducts scattered among them, the 
ducts being large and open at the center. 
Then, in the center of the needle, an assort- 
ment of empty cells, with a pair of fibro- 
vascular bundles, one near the center of 
each half of the area. And if you happened 
to slice a stoma or breathing pore, you can 
see the two large guard cells that flank it. 

Examine the outside surface of a Christ- 
mas-tree needle at moderate power, and 
you will see that it possesses a number 
of oval devices arranged in rows. These 
are the stomata through which the leaf 
breathes, as seen from a different angle. 

Now do you sense a situation that will ex- 
plain much of this construction? Well— 
it's a matter of moisture. If you have seen 
pine trees and other evergreens growing 
wild, you know that many of them perch on 
steep slopes, on hill tops, and in other places 
where moisture is not abundant. Probably 
the majority of evergreens grow in such 
places, for the leaf shape, position, its tough 
skin, its breathing pores, and almost every 
other detail point to an effort to restrict 
and control the evaporation of moisture 
from its surface. Now you know one reason 
why Christmas trees have needles instead 
of leaves! 

‘There are numerous other details of the 
yuletide evergreen that you can study with 
your microscope, details that cannot be cov- 
ered here, except very hastily. With a sharp 
razor, either the straight type or a safety 
blade in a suitable handle, and a piece of 
cardboard, cork, or soft wood for a “chop- 
ping block,” cut some thin sections from a 
stem taken from the tree. Make several 
cross sections, and several radial or tangen- 
tial sections. The first are produced by cut- 

(Continued on page 239) 
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ting squarely across the stem, the others by 
shaving the stem lengthwise. Select the 
thinnest pieces, and put them on a slide. 
Examine them’ dry and in water. If you 
want to keep them several days, use a drop 
of glycerin instead of water. 

‘The cross sections will show you a typical 
stem structure—the outer bark, bast cells, 
cambium layer, wood cells, and in the center 
the pith cells, The large resin ducts are 
seen in the outer bark and in the wood; and 
the medullary rays, the crosswise carriers 
of water, are seen as streaks radiating from 
the center outward. 

In the tangential or radial sections ob- 
tained by slicing lengthwise, you can see 
the medullary rays in cross and tangential 
section, and obtain a lengthwise view of 
the other important cells. 

When your Christmas tree dries up and 
is ready for the ash can, saw a piece from 
the trunk near the base, and cut cross and 
longitudinal sections of the wood for ex- 
amination with your microscope. You can 
do this, when the wood is dry, with a plane 
having a very sharp bit. Take the thinnest 
shaving you can, and mount the sections 
dry and in water or glycerin for examina- 
tion. In the central, woody part of the cross 
section you will see the tracheid cells 
grouped ‘together to form a lacelike net- 
work. Look closely and you will observe 
that the cells are arranged in circular or 
curving bands, each band consisting of 
large, thin-walled cells at one boundary that 
give way gradually to small, thick-walled 
cells at the other boundary. Here, again, 
you see the effect of moisture, for the large 
cells are the ones that grew in the spring 
and early summer when moisture was 
scarce. Here and there you will see the 
resin ducts with their large, open centers. 

‘The tangential or radial sections (longi- 
tudinal slices) of pine wood show, among 
other details, the bordered pits or automatic 
valves in the tracheid cells. These look 
much like tiny washers placed edge to edge. 
When the cells were carrying moisture, the 
bordered pits served as valves through 
which the moisture passed from one cell to 
another. Note that, where one tracheid ends 
and another begins, their ends are tapered 
so the water could pass easily from one to 
the other, through the valves. 

If you want to observe still more details 
of your Christmas tree, get hold of a good 
botany textbook and read about other fasci 
nating features of this popular tree. 
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